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TORPEDO OPERATIONS IN NAVAL WARFARE.* 


THE AUTOMOBILE TORPEDO OF TO-DAY, THE TACTICS AND 
STRATEGY OF ITS USE, AND THE EFFECT OF ITS INTRO- 
DUCTION AFLOAT UPON SEA WARFARE IN GENERAL. 


By Lieutenant L. H. CHANDLER, U. S. Navy. 





Accompanied by Table of Coast Districts and Diagrams as 

follows: 

A.—Section approach, showing dispersion of boats, torpedo fire, and 
retreat of boats. 

B.—Fire of single three-tube boat with adjustable gyroscopes for steering 
torpedoes, showing retreat of boats. 

C.—Fire of single three-tube boat without adjustable gyroscopes for steer- 
ing torpedoes, showing retreat of boats. 

D.—Battleship duel, showing attempt to use torpedoes and ram. 


A—Introductory. 


B.—Torpedo vessel warfare pure and simple in coast defense. 
a. Organization of the coast defense flotilla. 
b. The section approach to the enemy. 
¢. Torpedo firing tactics of the single torpedo vessel. 
d. The evasion of the enemy’s picket or torpedo vessels. 


— delivered before the U. S. Naval War College, Newport, R. I. 
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C.—Torpedo vessels with the heavy fleet. 
a. In foreign waters. 
b. In coast defense. 


D.—The torpedo aboard vessels other than torpedo vessels, 
a. Limitations upon the weapon imposed by types of 
tube installation. 
b. Torpedo firing tactics of the single heavy ship. 
c. The use of the torpedo from heavy ships in fleet 
actions. 


E.—Actions between torpedo vessels. 
F.—Submarine boats. 
G.—Summing up. 


A.—INTRODUCTORY. 


1. In taking up the subject upon which I have been invited to 
lecture, I have been met by many difficulties, the greatest of 
which is the present lack of uniformity of ideas in regard to 
what constitutes the proper manner of handling the heavy fleet 
in action. Much thought has been expended on this subject, 
and one hears many opinions in regard to it, but there is hardly 
a scheme of fleet action advanced which is not met at once by 
many very grave objections. Such being the case, it is practi- 
cally impossible to arrive at any satisfactory conclusions as to the 
effect of the torpedo upon fleet tactics. It seems to me 
axiomatic that, under theoretical conditions, with equal fleets 
and supposedly perfect personnels, every battle or war game 
must be played to a draw, and that the only way in which one 
fleet will in future gain a victory over another of equal force is 
by taking advantage of some error on the part of those in com 
trol of the losing force or of some natural, created or accidental 
conditions which arise. It is therefore very difficult to find any 
satisfactory chain of reasoning whereby we may follow through 
a battle in advance, settling upon what one or the other of the 
adversaries will or will not do at any given point, nor can tht 
effect of the presence or absence of torpedoes from one or both 
fleets, or of their use or non-use by one or both, be academically 
laid down in the form of an unanswerable argument. It is 
possible, however, to set forth the powers of the weapon and to 
give some of the conditions under which it may be satisfactorily 
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used, either from heavy ships or from torpedo vessels, and this 
| will try to do. Given a knowledge of the possibilities and 
imitations of the torpedo, it is possible for any one to go on 
imagining and discussing with himself or with others case after 
case. This is a very amusing and instructive mental exercise, 
but one which passes quickly beyond the limits of any lecture, 
and I will therefore leave it, in the main, to those who care to 
find recreation and professional advancement therein. 

2. It is quite possible to lay down a consistent scheme for the 
use of the torpedo and torpedo vessel in coast defense, and to 
this point I propose to devote most of my time, believing that 
to be the great and proper sphere for torpedo action. Within 
that sphere I am a firm believer in the immense value of the 
‘arm. 

3. Prior to proceeding to the organization of the flotilla I must 
ask you to consider a few other preliminary points, and to keep 
in mind throughout that I speak solely from our own point of 
view. A number of my arguments, while applicable to our- 
selves, would fall to the ground were the attempt made to apply 
them to a foreign service. Thus I consider our torpedo-boat 
destroyers as little more than torpedo-boats of high sea-keeping 
capacity and offensive powers. Although able to operate with 
our heavy fleets somewhat further from our own coast than the 
torpedo-boats proper can possibly do, the differences between the 
two classes are of degree and not of kind, and we are so far 
removed from all possible adversaries (with the exception of the 
English colonies near at hand and some few nations of military 
insignificance to the south) that it would be very difficult to 
conceive of even the destroyers being ordered to accompany our 
fleet in an expedition against an enemy in his own waters. This 
was the mistake the Spaniards made, and the almost insurmount- 
able difficulties encountered and the loss of mobility on the 
part of the big ships which followed showed the folly of the 
attempt. 

4. If it be the case that our destroyers cannot go abroad, so it 
may also be safely assumed that torpedo vessels of foreign powers 
need not be looked for upon our own coast, and thus our de- 
stroyers, unable to accompany our heavy fleet into waters where 
their proper prey is to be found, will also not often be called upon 
0 exercise their legitimate powers off our own coast; in other 
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words, we will probably carry on no offensive torpedo warfare 
worthy of the name on any hostile shore, nor will we be calle 
upon to resist attacks of that nature at home. . 

5. I believe that this last statement will receive free and 
unfavorable criticism, and I must admit that, like all other rules, 
it may have its exceptions. At the same time it is hard for me 
to see the possibility of an enemy’s torpedo vessels ever Coming to 
our coast except when that enemy has previously secured control 
of the ocean, driven our war fleets out of being, and seized upon 
suitable bases of operations within our own country. Whe 
such a preponderance has come into existence against us we wil 
indeed be in serious straits, and the work to be done and th 
efforts to be made will be of such a desperate nature as to 
beyond the limits of sane tactics and to belong among the mad 
efforts of desperation. So I think it hardly profitable to go into 
the discussion of such an extreme case at this time. 

6. Exception may also be taken that the neighboring English 
colonies furnish without conquest such bases to our adversary 
in the case of war with Great Britain. This is true, but in th 
event of such a war one country or the other will gain the pre 
ponderance at sea and our fleets will either operate off an 
blockade these bases or our own ports will suffer a like closing, 
the distances being so great even in this case that torpedo vessels 
would hardly be able to do more than casual duty in front of the 
enemy’s ports. In either event I am of the opinion that neither 
power would try to carry on any serious operations near the bases 
of the other until the hostile heavy fleet had been driven out d 
being, except for the purpose of rendering inactive the enemy’ 
fleet, and in such preliminary operations, where mobility isa 
prime requisite, I do not believe that the attacking fleet wil 
hamper itself by including torpedo vessels in its numbers. So 
torpedo vessels would probably not come to our shores whil 
our fleet was in being, nor before a hostile seizure of a base a 
our coast. In other words, the legitimate duty of the torpetd 
flotilla is at home breaking up blockades of our ports and not@ 
large on the high seas. 

7. While applicable to ourselves, these arguments have litte 
weight in considering hostilities between European powes 
Those countries are so near together that destroyers can accot 
pany hostile fleets to an enemy’s shores and there show that 
they are worthy of their name. 
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In preparing my lecture it has been my desire to omit all 
mention of the mechanical features of the torpedo, but there is 
one such point which I find I must touch upon here, and also 
again later in the course of my remarks, and that is the gyro- 
scopic steering gear, the limitations of which seem to me to 
restrict the operations of the torpedo flotilla at present to our 
own coast, except under very exceptional circumstances. With- 
out this gear, we all know what the eccentricities of the weapon 
are; with it properly adjusted the torpedo becomes an instrument 
of precision which will go where it is pointed quite as accurately 
as will the projectile from a gun. But, and it is at present a very 
big but, if the gyroscope is in operation and is not properly 
adjusted the torpedo will run in a circle and in some cases 
return to the point of firing, a performance which would be some- 
what startling, in a fleet action for instance. In any event, the 
gyroscope when out of adjustment will render the possibility of 
a hit non-existent. I consider that the torpedo with the gyro- 
scope adjusted is a very dangerous weapon of precision, that 
without the gyroscope it is an arm with which success is possible 
though hardly probable (1 would always be glad to make the 
trial), but that with the gyroscope in action and out of adjust- 
ment it is more dangerous to friends than to the enemy. 

9. Such being the case, it seems to me that the sphere of use- 
fulness of the torpedo is largely limited by the possibility of 
keeping the gyroscope in adjustment. These gears can be tested 
for adjustment either by putting them on the adjusting stand 
and getting indicator cards from them or by running their tor- 
pedoes. The first can only be done on an absolutely horizontal 
platiorm free from vibration and from change of original posi- 
tion such as would result from the swinging of a ship about her 
anchor, and the latter is not a performance to be conducted in 
the vicinity of the enemy. It would be practically impossible to 
readjust the gear except on the stand, even though a practice run 
should show that correction was needed. 

10. Therefore we must admit that to get far from base with a 
torpedo vessel, torpedoes and decks under water in the passage, 
and then to work successfully, would be a very difficult opera- 
tion. Until some mechanical genius has succeeded in so arrang- 
ing the gyroscope that it is a fixture in its gimbals and neither 
it Nor its valve can possibly get out of adjustment, either sepa- 
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rately or together, and unless it is possible to get-ashore or fing 
a smooth harbor and a chance for exercise runs at the end ofthe 
passage it would probably be wise to remove the gyroscope after 
such a sea trip, and take the chances with the torpedo uncop- 
trolled in the horizontal plane, preferring the possible eccentric. 
ties of the weapon when guided only by the vertical vanes to the 
chance of absolute deviation from the set course which would 
surely result from a badly adjusted gyroscope or valve. 


B.—TorPEeDo VESSEL WARFARE PURE AND SIMPLE In Coast 
DEFENSE. 


a. Organization of the Coast Defense Flotilla—t11. As I have 
recently set forth my ideas very fully in regard to how the flotilla 
should be organized for coast defense, I will simply indicate 
to-day in a general way what I think it should be, referring those 
who desire to take up the point more fully to the March number 
of the Proceedings of the Naval Institute, and to the following 
table of proposed coast districts and of the assignment of ves- 
sels to those districts. 

12. The nomenclature that I prefer is as follows: 

The “ flotilla ” includes all the torpedo vessels of the navy. 

A flotilla “section” is a squadron of seven boats acting to- 
gether as a unit. 

A coast “ district” is a section of the coast to which one or 
more sections are assigned. 

A district “ base” is the depot and refitting establishment of 
the district. 

13. Briefly, my idea is that our entire coast should be divided 
into districts, each of which should have assigned to it one or 
more sections of seven boats each. An advantageous arrange- 
ment would be to have one section of boats to each district and 
one section of destroyers to each pair of adjacent districts. Each 
district should have a shore base, which, with the sections them- 
selves, should be under the command of the senior officer of the 
sections, the whole to be free, in time of peace, from the interfer- 
ence of casual senior officers present to a degree equal to the 
freedom now possessed by vessels of the training service and 
other special service ships. 

14. The boats should be continuously exercised in everything 
pertaining to their war service, keeping men and material tuned 








i ie i Bits, ii, Si Cn 


DIVISION OF SEACOAST OF TH 








423 


TORPEDO OPERATIONS IN NAVAL WARFARE. 





ony 
PINOAM SpuBisy CUlddI|1qq PUB UBITBAMBE OG} UY BjO]AISTP JO TOTIBUIIOJ O43 AQ Pe BOTPU] d10q WieIsAS ON) JO 4NO AulAs1¥O OY} GANIN O43 Uy 
“OSBIYUVE 3B OSBq ‘4011981, BQNH GINOg B pus: VUBABH 48 OFBq ‘JOF198IG BQNH GION ¥ OABY OF O[QBSTAPB Og P[NOA 4] ‘pexeuUB oq BQN plnogg 


























99 PMs ee 1#20], 
 ieeseeses OOTY O410d pus BAND 
et ee Peers .  oploed UD 
1 +n Perreeeerrre 2 71ND uD 
8% 16 eee eeeeee 38800 Muy ap 
810401380 8} BOE “AUVAN NOS 
L Pee eee eee ee eee eee o391d usg eee eee eee eee susne bis 2 org eq oO uopsdoou0g9 quyjog PO eee ee eee ee eee o801g usg eee eeee oc 
A seed B [ecceeecccceeees OOSTOUBLG UHR [rere eeeeeeeeseeesceeeeees uopSdoou0g sa04 04 OosToUEAA UG | see wyUAO JIB YING |e % 
L eee ee eee e ee eee oosTouBl gy uty PTRT EERO CEO CO OSCO COPECO Ee Pees oosjoauly bp By oousl edu eeeeeeee BIUIOJI[BO qVIoN eee eeee £% 
, = i an Ree BIOPSY [ees cesses ste sseeeeeeeeee eeees OOUBIE OdUD 07 BI0dgBO AA |e TT TTT wOseIg |" a 
~ L eeeeeesseseeeseese uoj.IeMeIg eee *(u0pSuTysB M) 3100380 4 o1 CPI J@ANOOUB A) 33008 eduy Seeeereseees punog qe3ng seeeeces 1z 
f |ereveesceeseesee «sees WUUAUH |icceessetees sesseseteee tevtetenesens seseeecesauaearnaees WqNnzy | veeeeeeceeeeeeeenene wqny [eee +++ 4 
E |cccccocceececeeecees UUM UG |ieicee cesses seeeeeeee ects cesses cesses seeseeneeeanes Oopey OFIOy | oeereeeeeeeees oory O40 | a1 
, Pe. { L Pee Pee eee eee eee eee UOISIATBA) Ter eeeeeeeeeeee eee eee ee eeere epusz o1”w "4 Avg BABTBy nV eee eeeee ine UO}SOATBS) eee eeee at 
~ L ° “HH 1ddysstset q3nou IvON PTET E TREE OC OSE Pee eee eee Avg ) BIB, Byny oO puss] aias eee eee eeeeee tddjssyjes! Ww eeeeeeee lI 
[of [eccteteeneeneeseres BOO; SIOLT |i oeee cesses seeeteceeseeeeeeenes pussy diyg 04 sug UB oder | ore eeeeeeee wjoowsuog [+--+ a1 
L seee J L eee eee ee eeee vduvy, CORRE Re Re eee BlooTqouledy "1 380 40¥y Cee eee eeee wdurvy, eee eeee cI 
} L eee eee ee eee eens 389M soy PTETEPEEELEEECL Ie sBsnVIOL 41q oO 81004 emog eee eeeeeeeeeee 180M 40¥y eeeeeeee +I 
L eee eee eee eeee el[TAuOsyHoBr eee eee eens fe eee [RIGA BURY) eduy o" eouBlyag 8, VK 48 eee eee ee eeee 1101 4 eeeeeeee eI 
aia L eee eee ee ee eee ee ee) *qBuUBAtg Te TEe EPEC EEE eee eee ee eee ‘e0uBlzUg 8, A1vy "48 03 [BAoy 310g See ee eee ee eens 00f) seeeeeee ai 
L DS ious abtsneoetes GUREEEIEETS [-nseesscecvehoesccnseccesereeseut setols 3204 Ob uromon caeh |cosecesees euneans eunen free => 7 
L Tee Pee ee ee eee uO UsUTUITT MA POPPE EERE E LEE eee eee uyeul0y edeg 0 88190338 ede eeeeeeeeee BUyT[OIBO qwVION eeeeeeee OL 
( L eee eeeeeeseeeee eo1u0K 3104 eee seen sB193} 8H edgy O28 (epeoH uojdure yy) sored) adeg : eevee exvodeseyyD qynog eeeeeeee 8 
eee ge ere ree oe - ‘TRONS FIQUIIGL, JO q310U ‘AB occcgmmmedimmates emames feces 000s 
2 ) ‘ UM034I0X 1 enusgueen puv s100H Ges 04 [WOU 19}4eNg rajUy Mm | {  PAPEdBEOND GION 8 
L “AUG OIBMBIOG q3noul IBvON TET TEP EEE ETOP ee eee eee Teoqs 1e318n, 10301 MM % qUsoulEy eee eee eeeeee OIBMBIO™T eee eeee L 
Z |vcccteccccoeccettes MIOK MON [eee eeeeeeeeeeescocsceeenesentenene We 04 WOACHT MON | <oeeeeese eres HIOX MON [oes ; 
dE Freevesey = <a Rpeetipteapeeagense: oo wae emUENAL 92 GONE MON | ROR MON [0g 
L Cee eee eee eee ee eeee qod MeN TEETER ECEOLE EOE puvys] 8.104814 oo UMOJOOUFAOIG eeeereeeeeee puvys] epo”"y eee eeee y 
ae eeeereerrere WORSCGT [ieee eeeeeeseeceeeeseccescseetens WAOPOOUTAOI 04 Ao;BoONOTH | e+ exjeenqousseyy | <°*°-*- M 
L eee L Poe eee eee eee eee q3nou18}10g TREC OEECOCOCOC COO LEC Oe qaod ,q00y o P Od “+ e808 eurqsdue yy MON eee #88 @ 
B Jecescccvcccccccncett DUUTNOOET [ooeeccceeeeeeece cecssecccceescessec scenes PUVIII0g OF 440d;eUN |oneeee eect ett eeee ouyeye [eons eee- 
“Bay e 40) 
soon | po on owen “20ST JO 9MUPT yrs joouwn = FPO 























‘OOGT ‘HOUVA HOA SALOLIIGN] IVAYN °§°O 2H 40 SONIGEROONG NI GanusIt 
404 AV8SH NI GNV ‘SDa@TIOD UVM TVAYN °S ‘QO SNS 2HO4EH ‘OOGT ‘6 ATO GEUSATING BNOLO"] V NI “NN ‘Sg °Q ‘NEIGNVYHO ‘HH “I 


“LEE AM GESOCZOUR SV “HINSSAZA OGESHOY 40 NOILOSEINISICGE HOS SLOINZHIGG OLNI 


SaLVIg GELIN(] 2NL 40 S8V00VES 40 NOTSIAICG 








a. 2. ee Lee. ee. 2 ee, oe “as =—s ha 











424 TORPEDO OPERATIONS IN NAVAL WARFARE, 


up to the highest pitch, while the officers should make themselves 
familiar with the pilotage of their districts until they can take 
their boats everywhere under all conditions. Then in case see. 
tions are grouped from several districts for special service there 
will always be competent section leaders, no matter where the 
concentration may take place. 

b. The Section Approach to the Enemy.—15. It is very difficult 
to do more than theorize in regard to the actual composition and 
handling of the section, for we have never done any real work 
of this nature ourselves, and of all the foreign powers possessing 
flotillas, the only one from which we have been able to learn of 
the existence of a definite method is Germany, and the system in 
use in that country, as outlined and modified in this lecture, 
seems to me to be as good as anything that can be suggested. 

16. The section consists of seven boats acting together as 
a unit, and of course two or more sections could be sationed 
together or could perhaps be gathered together from neighbor- 
ing districts when needed for work. In regard to the actual 
composition of the section, it may be said that the Germans 
started out with one large boat at the apex of their wedge, with 
six smaller boats forming the flanks, but they have now changed 
this arrangement, have given up the smaller boats, and all the 
units which form the wedge are of the same size or nearly so, 
I believe the latter scheme to be the best. 

17. The best method of attack would be a feint from within 
the harbor off which the hostile fleet is operating, to be turned 
into a real attack by other boats from the seaward side. The 
feint might be made by any type of vessel, whether armed or not, 
and would naturally draw the pickets, etc., to repel it. Of course, 
if made by torpedo craft, this feint should be turned into a real 
attack if circumstances favor. The attack from without should 
follow the opening of fire by the enemy against the shoreward 
feint. The perfect attack would be for the harbor section to 
inaugurate the feint, while one or more sections, possibly of 
destroyers only, meeting outside and coming from neighboring 
districts, deliver the real attack. Modifications will suggest 
themselves as conditions vary. 

18. Having noted the general method of attack, we will now 
consider the actual handling of the section from the time of 
leaving the base until the attack is terminated. Steaming in4 
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very sharp wedge, the senior officer in the leading boat, the cir- 
cumstances of darkness and weather being favorable, at a speed 
sufficiently low to prevent bursts of fire from the funnels and the 
rolling up of masses of foam under the bows, the section will 
follow its leader in pursuit of its prey. The boats must keep as 
close together as possible, and should be exercised so well that 
they can preserve their wedge under even the most trying circum- 
stances, In the German Navy, where single-screw boats are much 
in vogue, it is the boast of the torpedo-boat officers that they 
can keep this wedge so perfectly that it is possible at all times 
for a man to pass from one end of the line to the other by step- 
ping from the bow of one boat to the quarter of the one preceding, 
and those who have seen their maneuvers say that under ordinary 
circumstances the boast is not an idle one. With twin-screw 
boats, and I believe those to be the best, this close proximity of 
bow to quarter would not be practicable, but we should come as 
near it as possible. 

19. The enemy’s ship or ships being found, without their hav- 
ing detected the approach of the section, the leading boat will 
approach the target at low speed, the other boats opening out at 
higher speeds upon the signal for dispersion until they attain 
positions on lines radiating from the target at angles of about 
two points, when they also turn and approach their quarry. The 
approach would still be at comparatively low speed until dis- 
covery, when full speed should be attained at once, and the 
torpedo fire delivered in the manner to be described later. If 
the section is discovered prior to or during dispersion it would 
at once take up full speed and only spread out enough to break 
up the grouped target before attacking. 

20. With a number of boats converging to a common center, 
and the method of fire hereafter explained, objection may be 
made that the boats would run a risk of torpedoing each other, 
and this is true. Still, I believe that with the flat entrance of the 
torpedo into the water which we have now obtained, where the 
axis of the torpedo remains in the horizontal plane during launch- 
ing and the weapon quickly attains and maintains its depth with- 
out diving, and with the immersion regulator set for ten feet, 
that the chance of torpedoing a light-draft vessel would be incon- 
siderable. In any event, the game is too desperate and the 
advantages of the method of fire mentioned are too numerous to 
permit its being modified by this chance of injury to ourselves. 
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The boats having made the attack as described and delivered 
their fire, I believe it would be impracticable for them to do more 
than that. They must retire at once to their shelter, and in my 
opinion this should be done independently, except that officers 
should use their best endeavors to aid any friend who may need 
it. It would be almost impossible to get spare torpedoes into the 
tubes or to gather the section together after the attack with a 
view to another effort without first returning to cover, and it 
would probably not be wise to make more than one sortie in any 
one night. 

21. It will be noted in this connection that a section of seven 
three-tube boats would get twenty-one torpedoes into the water 
simultaneously, and it would seem strange if some one of them 
did not attain its object, provided the attack were in the hands of 
skilled and daring officers and men. (See Diagram A. In call- 
ing your attention to this, the first of the series of diagrams which 
I have prepared to illustrate this lecture, I wish to admit at the 
start that I consider this warfare by diagram to be highly unsatis- 
factory. The most that I have been able to do is to represent in 
each case a particular condition which might exist on some occa 
sion, not even claiming that it is the most likely situation which 
might occur. By assuming the most favorable circumstances 
that I could think of, I have been able to represent certain 
maneuvers as carried out in what I consider to be the theoretic- 
ally perfect manner. That they could ever be so carried out in 
all their details in actual service I have not the slightest idea, 
but by showing the perfect conditions I have tried to set up ideals 
toward which our efforts should be constantly directed. Then, 
by using our best endeavors along the lines laid down, when the 
moment of trial comes, we can probably attain the best results 
possible, even though they fall far short of those exhibited in 
the diagrams.) 

c. Torpedo Firing Tactics of the Single Torpedo Vessel— 
22. Once more, perforce, I am driven to the mechanical question 
of the gyroscope, and this time I must give some idea of its 
powers in order that we may intelligently consider the best 
methods of using the weapon which it guides. The gyroscopic 
steering gear, as at present issued to the service, simply ensurts 
a straight run in the direction of the line of fire, keeping the tor 
pedo in the same vertical plane in which it lay at the moment d 
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ejection from the tube, and eliminating all deflection due to speed 
and helm action of the firing vessel. With it we have to con- 
sider in aiming only the course, speed and distance of the enemy, 
in other words, we have but to fire the torpedo when its tube 
points at the spot where the enemy will be when the torpedo has 
made its run, and this improvement of the weapon which thus 
simplifies the question of aiming is undoubtedly a very great one. 
However, this is a very limited application of the gyroscopic 
principle, for both abroad and at our own Torpedo Station across 
the harbor gyroscopes are in use which enable the operator to 
launch the torpedo in one line of fire and then make it take up 
after entering the water any desired course, that is, within mod- 
erate limits, say one hundred and thirty-five degrees on either 
side of the line of direction of the tube axis at the moment of 
firing. These adjustable gears have passed the experimental 
stage and it is only a question of a comparatively short time 
before they will be in general use, so I shall consider my tor- 
pedoes as fitted with these latest gears, only indicating occa- 
sional differences due to the use of the present type. I shall also 
limit my discussion, except in special cases where the contrary 
is indicated, to the Mark I, 5-meter Whitehead torpedo, with a 
tactical diameter of three hundred yards and a speed of twenty- 
eight knots for an eight-hundred-yard run. 

23. In treating of the firing tactics of the single torpedo-boat, 
by which I mean the science of discharging the torpedoes after 
getting within range, I shall consider only a three-tube boat 
similar in general arrangement to our Morris. 

24. Let us suppose the section approach to have been made as 
already described, the boats having separated, and that it is now 
a case of every man for himself. Prior to starting I should have 
set my tubes and torpedoes as follows: 

(a) Starboard tube thirty degrees on the starboard bow, with 
the torpedo set to run thirty-five degrees to the left of the line of 
fire, or crossing the bow at an angle of five degrees with the 
keel line of the boat at the instant of firing. 

(6) Port tube forty-five degrees on the port bow, with the tor- 
pedo set to run forty-five degrees to the right of the line of fire, 
or parallel to the keel of the boat at the instant of firing. 

(c) Stern tube forty-five degrees on the starboard bow, with the 
torpedo set to run forty-five degrees to the left of the line of fire, 
or parallel to the keel of the boat at the instant of firing. 
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25. With the tubes and torpedoes thus adjusted, the command- 
ing officer would then steer his boat in such a way as to head 
for the point at which he wishes his torpedoes to arrive, the only 
allowance that he has to make being for the distance, course and 
speed of the enemy. Simultaneous fire at the proper moment, 
electrically controlled by the commanding officer himself, would 
then give three torpedoes in the water at the same time, running 
together in a danger zone about ninety yards wide, the two outer 
torpedoes running parallel to each other and to the keel of the 
boat at the instant of firing, while the third crosses the belt be- 
tween the two outer weapons at such an angle as will cause it 
to cross the middle line of the zone at a distance of about three 
hundred yards from the point of firing. The increased power of 
a boat which is fitted for this mode of fire is too evident to 
require further discussion. Modifications of it for use with 
boats of other tube arrangement than the standard will readily 
suggest themselves. (See Diagram B:) 

26. With the Obry gear now in use in the service (or without 
any gyroscope at all, provided the torpedoes will run straight) 
we could only get a two-tube fire, setting both tubes sharp on the 
same bow and sheering with the helm just prior to firing in order 
to bring the tubes to bear, both torpedoes being discharged 
simultaneously. This method of fire I have used repeatedly 
aboard the Mackenzie, under most trying conditions of helm and 
speed, and the Obry gear insured very pretty runs, but the method 
is inferior to the first given in that it throws the third tube out of 
action, it requires large helm action of the boat at a most critical 
time, and the zone of fire is far narrower than in the first method. 
The two tubes might be trained with a slight divergence, but this 
would not make the method equal to the first. (See Diagram C) 

27. With the first method of fire the boat would naturally turn 
toward the side on which the single torpedo was discharged, 
slowing, if necessary, to avoid collision with the weapon. It is 
possible that some boats would make a better retreat by revers- 
ing and backing out of range, but this is a question that each 
commanding officer must settle for himself with regard to his 
own boat. I believe that with a normal boat the helm can be put 
over either way immediately after firing without danger of rum 
ning over a torpedo. 

d. The Evasion of the Enemy's Picket or Torpedo Vessels— 
28. Up to the present moment I have considered only the most 
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favorable circumstances for the attack, that is where the hostile 
fleet is on our own coast, and I have not touched upon the ques- 
tion of evading the enemy’s picket or torpedo vessels. The case 
of a fleet which holds itself at some distance from the coast upon 
which it is operating is also one in which torpedo work is -hard 
to accomplish, but the difficulties are of a similar nature to those 
already considered, the distance scale being increased to such 
an extent as to perhaps only allow the destroyers to act. They 
would have to go further to find their prey, and as the distance 
is increased the chances of success are greatly diminished. 

ag. As far as the pickets are concerned, it is probable that the 
only vessels which an enemy on our coast would have available 
for this purpose would be such as could be hoisted aboard larger 
ships. In this case an attack by better sea-boats in fairly heavy 
weather might be advantageously conducted. In any event, even 
should the enemy be able to maintain a picket and torpedo vessel 
line, having a natural or occupied base within a reasonable dis- 
tance, the defending force should, after a short time, be able to 
wear out, disable or destroy the small craft outside, so as to 
render them inoperative, meanwhile repairing its own injuries at 
its own more convenient base. Such a picket warfare should be 
carried on for a time prior to the real attack against the heavy 
ships, until the enemy’s small vessels are much reduced in number 
and efficiency, and in it the effort should be made to inflict the 
greatest amount of injury possible to the hostile force while re- 
ceiving as little as possible ourselves; in other words Fabian 
tactics should be the order of the day. Of course every feint 
or picket attack should be instantly transformed into the real 
thing if the opportunity offers itself unexpectedly. 

30. It is in relation to the picket vessels that the attack from 
seaward becomes specially valuable, as by it the enemy is either 
caught napping or is obliged to halve his picket force in order 
to guard himself on both sides. 

31. When the actual attack on the heavy fleet is made, the 
pickets must be avoided if possible, but as soon as the section is 
discovered by them and the alarm given, a partial dispersion 
followed by an effort to break through at top speed must be 
made. The small vessels must be disregarded and the effort 
made to reach the main enemy in spite of them. The force fresh 
from harbor should be able to attain a much greater speed than 
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these small patrol craft, and the heavy ships of the enemy, when 
they open fire, will be just as apt to destroy their own pickets as 
they will be to repulse the attackers. In any event it becomes 
case of do the best you can and trust to chance and a cool head, 

32. I may say here that in a recent essay | made the statement 
that no man has any business to start out on a torpedo attack 
with any intention of returning. I find that I have been some 
what misunderstood in regard to this point, for I did not mean 
to say that there was no chance of returning from such an attack, 
I believe that there is an excellent chance. What I did mean 
was, not that an attack was necessarily fatal to the participants 
therein, but that the man who, prior to going out, spends his 
time in speculating whether or not he will come back, belongs 
aboard a big ship and not in the torpedo flotilla. 


C.—TorpPEDO VESSELS WITH THE HEAvy FLEET. 


a. In Foreign Waters.—33. In touching upon the relations of 
the torpedo flotilla to the heavy fleet, 1 am at a loss to know 
just what to say in regard to operations in foreign waters, for 
I do not admit that the boats will never be able to help the fleet 
when away from home. I merely do not consider that to be their 
legitimate duty. The locality in each case and the varying con- 
ditions which may arise make it almost impossible to deduce 
anything of value in regard to this point. Where bases can be 
seized, it may be practicable to have the flotilla aid the fleet 
abroad, both in opposing hostile ships and in serving as pickets. 
In treating of defensive boat work I have necessarily set forth 
the disadvantages under which the offensive boats must labor 
when on a foreign coast, and I believe that such operations must 
be considered as special cases in which one must trust to the 
inspiration of the moment. 

34. And in this connection I desire to state that in my opinion 
we are not giving nearly enough attention to the question of 
ship’s torpedo-boats. I very strongly believe that every vessel 
large enough to do so should carry one or more torpedo launches, 
the boats to be so built as not to sacrifice seaworthiness to high 
speed. A torpedo depot ship, carrying a number of boats, with 
gear of all sorts and machinery for making repairs, would be 
an invaluable attendant upon the fleet, while the small boats 
would earn their cost as pickets alone. My idea of such a boat 
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is a seaworthy sixty-foot craft with a speed of about ten knots, 
to carry, say, two one-pounder guns and a single central pivot 
torpedo-tube for a 3.55 meter torpedo. No air-plant or other 
special machinery would be installed, for the boats would depend 
upon the big ships for all mechanical service. A fleet of six 
battleships and armored cruisers should be able to put a dozen 
such boats into the water, and the torpedo supply ship should 
add six more. I am very sure that any fleet commander would 
be more than glad to feel that at all times he had a flotilla of 
eighteen such craft at his disposal. 

b. In Coast Defense.—35. 1 believe that there is a very large 
field for the torpedo vessel in assisting the fleet in coast defense, 
be it either an offensive or a defensive defense. In the first place 
there is the opportunity which the torpedo-boat attack pure and 
simple may lead up to by crippling or destroying some of the 
hostile ships, thus perhaps turning a superior into an inferior 
force. Under some circumstances it might be possible to de- 
liver the straight torpedo-boat attack and to follow it up closely 
by a sortie of the fleet, taking advantage of the inevitable con- 
fusion and possible destruction caused by the boats. 

36. At another time it might be advisable to have the heavy 
fleet come out at night and make a dash through the enemy’s 
line, the torpedo-boats following and acting while the enemy is 
under the almost irresistible temptation to pour all its fire into 
the big ships just passed but still in sight. The enemy’s pickets 
would here give the alarm, and, after the passage of the heavy 
fleet, would have laid upon them the duty of breaking up the boat 
attack, so in passing out the big ships should use their utmost 
endeavors to destroy every small craft that can be seen, thus 
freeing the following torpedo-boats as much as possible from the 
harassments of a running picket fight. 

37. It is possible to go on bringing up case after case in which 
good torpedo work could be done by the flotilla acting with the 
fleet in offensive coast defense, even including the possibility 
of hiding the boats behind big ships in a day action until a favor- 
able opportunity for a dash occurs. While it is possible that a 
chance might occasionally offer itself under these conditions, at 
the same time I feel that such an effort would be as near madness 
as it is possible to get. The torpedo-boat is essentially of a noc- 
turnal character, and unless covered by darkness, fog, or some 
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similar protection, she has very little business within gunshot of 
the enemy’s heavy fleet. 

38. The great trouble in actions by a combined fleet of heavy 
vessels and torpedo-boats is the difficulty of telling friend from 
foe, especially at night. Even with the plainest identification 
marks and signals, and with officers and gun pointers thoroughly 
instructed as to the plan of action, the danger of a mistake js 
exceedingly great. The chance of destruction by a friend is q 
risk that every man aboard a torpedo-boat understands and takes, 
and such a mistake, while much to be deplored, is not necessarily 
of moment in relation to the great events of the action, but the 
accidental torpedoing of one’s own battleships is much too serious 
a danger to be willingly undergone without the best of reasons, 
The need of the moment must decide the amount of such risk 
that should be taken, and every possible safeguard must be 
applied. 

39. In assisting at a passive defense by fleet and forts, to pre- 
vent the forcing of a harbor, the boats would be of the very 
greatest value, but the topography and hydrography of the ind- 
vidual port to be considered play such an important part in any 
such engagement that it is useless to attempt to theorize in gen- 
eral terms upon this phase of action. 

40. In this connection the question of the use of the automobile 
torpedo from shore is well worth attention. Although the sub- 
ject is more properly one for the consideration of our army 
brothers, I may be forgiven for expressing the opinion that the 
modern torpedo, which runs accurately up to two thousand 
yards, with a speed of over twenty knots for that range, is worth 
something as a part of a shore defense. For this use much larger 
torpedoes, with increased range, speed and weight of explosive 
charge could be used, the limits of space, etc., aboard ship being 
the only reason why it is not possible to secure a higher powered 
weapon for ship use. Many harbors are narrow at the entrance 
and so deep as to render mining difficult, as is this very port d 
Newport, and masked batteries of tubes could well be concealed 
and effectively used in such cases. It is also probable that ia 
some such cases the Elswick under-water tube, used from sub 
merged chambers, would constitute a very strong element d 
defense, and one which an enemy would find it exceedingly hard 
to detect or to combat. It may be noted that such batteries would 
in no way interfere with friendly shipping. 
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D.—Tue TorPepo ABOARD VESSELS OTHER THAN TORPEDO 
VESSELS. 


a. Limitations upon the Weapon Imposed by Types of Tube Instal- 
lation —41. Passing from torpedo vessels to the handling of the 
weapon aboard ships not specially designed for the work, we find 
that the general policy of the world to-day is to do away with 
torpedoes aboard big ships except as used from submerged tubes. 
This I believe to be sound, for I think that opportunities for the 
use of a torpedo from a big ship will be decidedly rare. At the 
same time the weapon is one which may give a great advantage 
at some one instant; its presence aboard ship in a submerged 
tube does not constitute a special danger to the ship herself as it 
used to do with the above-water tubes, and the ships of the 
heavier classes can readily furnish the room for the submerged 
installation, so I am very strongly in favor of putting that form 
of tube aboard all heavy ships. With us, in passing from our old 
policy of putting torpedoes aboard everything afloat to the more 
sensible scheme outlined above, we have now in service the 
above-water broadside lower deck tube behind armor in all of our 
battleships up to the new Maine class. Beginning with the last- 
named vessel and her sisters, all our new battleships and large 
armored cruisers will carry at least two submerged tubes, but 
nothing above water. 

42. The lower deck broadside tube, as generally installed on 
our ships, is pivoted to the side and has a train of fifty to sixty 
degrees on each side of the beam, which, with the adjustable 
gyroscope, gives a very considerable range of fire, especially with 
the ships that have two such tubes on each side. As there is a 
very strong tendency to do away with even this form of above- 
water tube, and as the method of fire from big ships will be prac- 
tically the same with either the submerged or the lower deck tube 
except that four above-water tubes will give more chance of 
hitting than two fixed submerged tubes, I shall consider only a 
vessel of the new Maine class, having two submerged tubes, one 
fixed on each beam at a point forward of the dead flat section. 

43. The submerged tube, as already stated, is a fixture in the 
ship, and is not capable of being trained. It may be placed to 
point in almost any direction relative to the fore and aft line, but 
the custom is to place it either normal to the ship’s side or else 


to point abeam. The latter installation has been adopted in our 
29 
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service. Such being the case, the only variation from beam fir 
that we can get is by the use of the adjustable gyroscope, which 
will enable us to run torpedoes from these tubes parallel to the 
keel in either direction, or even to a certain degree across the 
bow or stern. 

b. Torpedo Firing Tactics of the Single Heavy Ship.—44. As the 
torpedo and the ram are both weapons which require that the 
ships shall close with each other before they can be used, it seems 
to me that the two go together, and that a captain would hardly 
ever close for the use of one without expecting to try to us 
the other also. When we consider this maneuver we will find 
the conditions somewhat different from those we have already 
examined in connection with torpedo vessels, for with these last 
named the object is to so direct your course and speed that the 
enemy’s path and your own will intersect, but the enemy and 
your own vessel must not reach the intersection at the same 
moment. The torpedo-boat must be some distance from the 
point of crossing, her object being to have her torpedoes and not 
her own hull at that point when the hostile ship reaches it. With 
a big ship it is different, in that the attacking vessel desires to 
have her ram reach the intersection simultaneously with the 
enemy’s beam. Such being the case, the enemy must be tor- 
pedoed before the courses cross, and the question is as to how 
best to coordinate the ram with the two torpedoes in tubes 
pointed one on each beam. To get the best chance for using 
each one of these three weapons, I believe both torpedoes should 
be set to run ahead parallel to the keel. With a torpedo 
tactical diameter of three hundred yards this would bring each 
of them into a path parallel to the course of the ship but one 
hundred and fifty yards away from her, each on its own side. For 
example, let us consider two ships steering courses at right angles 
to each other and approaching at equal speeds an intersection 
equidistant from both, as shown in Diagram D. If when at 4, 
431 yards from the intersection, No. 1 fires her port torpedo with 
the gyroscope set as described above, being 610 yards from No.2 
at the moment, the torpedo will describe a track 517 yards long, 
and will arrive at B, one hundred and fifty yards from the inter 
section, simultaneously with the center of No. 2, both vessels 
moving at 15 knots, and a hit will be secured. Failing of its 
effect for any reason, the ships would approach each other @ 
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equal speeds as shown, until No. 1 has her chance with the ram 
at C. Of course the captain of the ramming ship would exercise 
the greatest caution to keep from missing his ram stroke in 
such a way as to cross his enemy’s bow, and is more apt to get 
to the point of intersection too late than too early. 

Under the conditions shown, the officer in charge of the star- 
board tube would be at his station, and the instant he saw the 
adversary coming across the bow in such a way as to indicate 
that the effort to ram was a failure, he would at once fire his tor- 
pedo, thus having a chance at the escaping enemy just after he 
had crossed the bow. By this method of fire we first try with 
one torpedo; if that fails we get a chance with the ram, and fail- 
ing with that we have a third opportunity with the other torpedo. 
With two tubes on each side the forward torpedo on each side 
should be set to run ahead parallel to the keel and the after 
one to diverge five degrees away from it, thus giving by simul- 
taneous fire a much greater chance of hitting than with only one 
weapon. If the attack fails totally the ship would keep on her 
way at high speed without altering her helm, running down the 
lane between her torpedoes until they stop and sink, thus get- 
ting away from her adversary’s probable effort to counter and 
keeping clear of her own torpedoes at the same time. It may be 
pointed out that this chance of torpedo fire is equally open to 
No. 2 when at A, and also after she passes No. 1, if she does so. 
Also in every such action it requires but a slight miscalculation 
or change in conditions to convert attacker to attacked and vice 
versa, and that as a maneuver it is an essentially dangerous one, 
one that should only be attempted under exceptional circum- 
stances. 

45. To those who claim that her own torpedoes would con- 
stitute a danger to the ship firing them, I reply that ram and tor- 
pedo work is the very essence of all that is dangerous. It is stak- 
ing all upon a single throw, and if a captain has allowed his 
torpedo officer proper opportunities to become acquainted with 
the individual mechanisms under his charge, then the chance of 
a torpedo failure dangerous to the attacker is not too great to be 
taken with a light heart, provided the circumstances warrant 
incurring the dangers from the enemy already pointed out. 

46. In this form of attack the analogy between the tactics of 
the torpedo vessel and of the battleship is very plain. The latter 
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has for the moment transformed herself into a torpedo-boat with 
guns and ram added, trusting to her gun fire and brutal ability 
to stand punishment to give her that protection which the fraile 
vessel seeks under the friendly cover of night or fog. 

47. The only case in which I can conceive that a heavy shj 
would use her torpedoes in defense is when attacked by one o& 
more heavy vessels that she cannot keep off by her gun fire. 
is more than likely that her motive and maneuvering power 
would be disabled before these conditions arose. In going inty 
a fight I should always prepare to use the torpedoes with th 
ram in the offensive, and so should have them set for ahead-fr 
as described above. As in making such an attack one woul 
naturally try to approach an enemy’s beam, so we may expect 
that the torpedo would be mainly used in defense against a target 
abeam or nearly so. Thus we would have to reset the torpedo 
steering gear before making such use of it, and the ability to get 
this done in time will depend not only upon the efficiency of th 
torpedo handlers, but also very largely upon the facility with 
which orders can be passed between conning-tower, torpedo 
firing stations and manipulating room. 

48. In this connection it may be said that it is essential that 
proper firing stations be established aboard these ships. The 
English practice is to fire from the conning-tower, but to meit 
seems manifest that the captain cannot reasonably be expected 
to manipulate torpedo directors and attend to other torpedo d 
tails in the already too crowded conning-tower, and therefore we 
must establish armored stations to keep off the heavy rapid fire 
at close range which will of necessity be endured while closing 
to torpedo range or while being closed upon. Every possible 
facility of communication between the conning-tower, firing ste 
tions and manipulating rooms must be supplied, and the officer 
at the director must himself fire the torpedo electrically without 
any intermediary. While hitherto neglected, this point has beet 
covered in the Maine class after a fashion, at least the arrange 
ment there is better than the absence of any system at all under 
which we have hitherto labored. This question is a difficult om 
to solve satisfactorily, and is well worthy of more thought than 
has yet been bestowed upon it. 

49. In my judgment the effort to torpedo a ship which is a 
proaching bows on, or nearly so, to ram, is going to be very diffr 
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cult to bring to a successful conclusion. The target presented is 
very small, and the angle at which the torpedo will strike, even 
fa hit is secured, will necessarily be so oblique as to render a 
failure of the exploder more than likely, while the bow wave of the 
onrushing ship would tend to throw the torpedo bodily to one 
side, or to deflect it momentarily to a still more oblique impact 
before the gyroscope could take charge and return it to its 
course. I therefore believe that the much exploited use of the 
torpedo to keep off a ramming enemy when disabled is more 
likely to prove a failure than a success. In other words, the 
torpedo appears again as the weapon of an active attacker, rather 
than one for passive defense. Even to take advantage of it when 
cornered by a superior force, the ship using it must for the 
moment make a vicious attack if she would hope to accomplish 
her object. If for special reasons it be desired to ram an enemy 
whose helm or engines are injured, I do not consider that the 
risk of being torpedoed in so doing is too great to be taken, but 
if time served in all probability it would be better to lay off and 
choose angle and distance, letting the guns do the work in com- 
parative safety. 

50. A vessel attempting to torpedo and ram an adversary and 
failing will find herself in great danger from torpedoes if she 
passes astern of her adversary, and from both ram and torpedoes 
should she arrive at the intersection of courses too soon, and here 
again it is very necessary for the commanding officer of the 
attacked vessel to be able to quickly communicate changes of 
plan to the torpedo personnel, in order that gyroscopes may be 
reset if desired. A vessel passing either ahead or astern of 
another at close range is peculiarly liable to a blow from a tor- 
pedo, for with a ninety degree change of course by the torpedo 
after firing we get a beam impact with every chance of success, 
provided we are only quick enough to take advantage of it. 

51. The different possibilities for attack and defense arising 
in this manner are numberless, and much can be learned from a 
consideration of individual cases, but I will pursue the question 
no further at this time. 

¢. The Use of the Torpedo from Heavy Ships in Fleet Actions.— 
52. As we pass from the tactics of the single ship to the use of the 
torpedo from big ships in fleet actions, I must confess that the 
question becomes so large as to render a satisfactory discussion 
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well nigh impossible, including, as it does, the entire question of 
the battle tactics of the heavy fleet. Consider two modern fleets 
opposed, of equal power and with equal personnels, and, as hy 
already been said, the game will, from a checker-board point of 
view, always be played to a draw, but on the high seas, with mep 
of different abilities in control, there will most probably be som 
sort of preliminary fencing, which I feel sure will be in colum 
or some similar formation. Judging from the lessons of the past 
the object will be to take advantage of some favorable circum. 
stances, natural, accidental or created, to so double your ow 
entire force on some fraction of the hostile fleet as to enable you 
to overwhelm part of his ships with less loss to yourself before the 
rest of the opposing fleet can get into action. As in the past, 
this will probably result in an effort to concentrate on the actual 
rear, but with the present range of guns and mobility of ships it 
will be very hard to accomplish unless there be some great error 
on the part of one of the fleet commanders or his subordinates 
I believe that, barring accidents, this is the only way in whicha 
decisive action between equal fleets can be pulled off, and as its 
conduct depends very largely upon failure upon the part of cer 
tain men in some unforeseen direction, it is useless to try to lay 
out any plan for taking advantage of such errors. 

53. This much may be said, however, that as the effort wil 
probably be to break through the enemy’s line and cut off some 
of his ships, torpedoes should be set for use ahead as previously 
described, the weapon appearing in the offensive again, being 
used in breaking through the line. The point at once appears 
again, that a vessel approaching bows on is in excellent shape to 
use her torpedoes, while she presents the most difficult target 
possible to her adversary. 


E.—Actions BETWEEN TORPEDO VESSELS. 


54. I can conceive of no circumstances under which two groups 
of torpedo vessels will ever engage each other as do big ships in 
fleets. To my mind torpedo-boat actions will consist of running 
fights between two groups, one of which is endeavoring to seek 
shelter under friendly heavy batteries from an attacking force d 
boats or destroyers. In other words, it will always be a bow 
and stern fight, and I believe that in all torpedo vessels the right 
ahead and right-astern gun fire should be exalted at the expen 








BARrSSRFAERES AEE 2. 


~ FS = 


@sSkRfRE B38 & 


2a se 


DoW 
ht 
se 





TORPEDO OPERATIONS IN NAVAL WARFARE. 439 


of the beam fire. Being a case of chase, I believe that there will 
be but little tactics in it. Boats must not be so far advanced from 
support as to allow themselves to be cut off, but beyond that I 
can see no other rules to be laid down. If chased by a heavy 
ship the stern fire would also be of value, and a torpedo fire astern 
similar to that described for attack ahead would prove very dis- 


couraging to the pursuer. 


F.—SuBMARINE Boats. 


55. In regard to submarine boats, I may say that Mr. Holland 
has given us a very good boat as far as it goes. However, in 
spite of claims to the contrary, no decent speed can be attained 
nor can the crew remain aboard more than a few hours, and it is 
no more possible to see under water than it used to be. Here 
we have serious limitations which yet remain to be overcome. 
Meanwhile, I believe that the boat is as good as any in use 
abroad, that she is comparatively safe for her crew, and that there 
are very considerable possibilities in the type. Certainly the 
moral effect upon a blockading fleet would be very great, and I 
believe that once in a while one of the boats would accomplish 
something. I think that the question of tactics in regard to these 
craft is hardly yet ripe for discussion. 


G.—SUMMING UP. 

56. In summing up I| will state in a few words what I think has 
probably become apparent in the course of my lecture, that 
within the limits I have laid down I am enthusiastic as to the 
possibilities of torpedo warfare. Beyond those limits I should 
always be willing and anxious to try it, under almost any circum- 
stances, but I should consider failure rather more apt to follow 
the effort than success. 

57. I believe no officer will ever do anything with the torpedo 
who waits for his enemy to come within reach. There is but one 
way to use the weapon, even in the defensive, and that is to go in 
search of your adversary and deliver upon him the most vicious 
attack that you can possibly contrive. Then, if the officers and 
men who have the matter in hand have the requisite skill, experi- 
ence and nerve for handling so delicate a weapon, and if time 
and conditions be well chosen, the action will take place with the 
greatest possible chances of success. 
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58. In closing I may say that I make no claim to having coy. 
ered the entire subject, for I believe it to be an inexhaustible one. 
I have merely pointed out what I consider to be the most fayor. 
able circumstances for the use of the torpedo and the best means 
of taking advantage of them, with a few words as to the possi- 
bilities of using the weapon under less advantageous circum- 
stances. If in so doing I shall cause or help others to consider 
the subject more fully and to give the service the benefit of their 
thoughts, I shall feel that I have accomplished an end of much 
value and shall be more than repaid for my labor. 














(COPYRIGHTED. } 


u. S. NAVAL INSTITUTE, ANNAPOLIS, MD. 





MEMORANDUM ON GENERAL STAFF FOR THE 
U.S. NAVY. 


By Captain H. C. Taytor, U. S. Navy. 





INTRODUCTION. 


The following memorandum was submitted to the Navy De- 
partment last winter. The general idea it embodied met with 
approval, and one of its immediate consequences has been the 
establishment of a Board to undertake General Staff work. The 
Board is known as the “ General Board.” 

The Department has permitted the ideas contained in this 
memorandum to be made public, and as some officers have 
formed mistaken notions of the duties which the General Board 
is to perform it seems desirable that the original memorandum 
should appear in the Naval Institute. The suggestions con- 
tained at the close of the memorandum were not regarded as 
final, but were only to serve as a basis for discussion. Some of 
the suggestions were approved, others were not, and still others 
were approved but could not at the moment be carried out, owing 
to a scarcity of officers, or other causes. 

The value of the memorandum will be in rendering practical the 
principle, hitherto vaguely expressed, of a General Staff, the first 
stage having been reached when the Office of Intelligence and 
the War College became firmly established. The creation of a 
General Staff for the navy of a great nation must be like all large 
movements, of slow growth. Any undue suddenness or jerkiness 
tends to dissipate the strength of the onward impulse. The 
Germans took fifty years to perfect their General Staff; we will 
not probably achieve it in less than twenty-five years. How 
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much of that time we may already have gained in the last fiftee, 
years of the Intelligence Office and the War College, we cannot 
accurately compute. But in any case we have some years yet of 
earnest work before we can enjoy the benefits in our Navy, which 
the German Army only began to reap after 1860. 

The reactionary element in the Navy will have its effect upon 
this develcpment, and for that reason it is not certain that the 
form the General Staff movement now takes will be permanent 
This form is the establishment of a General Board having for a 
nucleus the War College and the Intelligence Office, combined 
under the Chief of Navigation. Other methods may be from time 
to time substituted for these if found desirable, but it is hoped 
that whatever be the means employed, the end to be attained as 
shown in the memorandum will be kept constantly in view by the 
Navy, in order that as our fleet expands to large proportions, its 
proper disposition in war may be provided for. 


MEMORANDUM. 


The need for a General Staff in our Navy is not unnatural: 
All military organizations, afloat and ashore, experience the same 
necessity, as do all large business enterprises in civil life, though 
under other names than that of General Staff. The regular 
traffic of a railroad ten miles long, connecting two unimportant 
villages needs only honest management and some technical skill; 
but when such a railroad, having grown to thousands of miles of 
track and drawing its freights from far distant territory, is forced 
to consider the varying conditions of agriculture, manufacture 
and navigation upon which its own life is based, it is no longer 
enough for it to possess skilled engineers and accountants, but 
there must be a group of men who have, as their principal work, 
to think for the railroad, to observe rival lines, to consider the 
local laws of towns and states which their tracks traverse, and 
above all, to watch the future and prepare their system to draw al 
possible advantage from events—agricultural, financial and 
political—as they occur. 

These duties, usually performed by Boards of Directors of 
central ccmmittees of management, are similar to those which, 
in a military force on land or sea, are performed by a general 
staff, whether called by that name or not. 
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The functions of such a group of officers are developed usually 
by the continuance of wars through considerable periods, 
although there are exceptions, one of which—and the most no- 
table for effectiveness—being the General Staff of the German 
Army, which attained its excellent efficiency through the half 
century succeeding the Napoleonic wars, a period of almost un- 
broken peace in Europe. 

It is probably more accurate to say that the necessity for a 
General Staff is developed and made apparent by long wars, while 
the proper evolution of its duties and the thorough training of 
its members is more successfully accomplished during times of 
peace. Herein, however, lies a danger. The tendency of mili- 
tary bodies in peace is to grow theoretical and unpractical, and 
the utmost care is needed to combat this mental drift of intelli- 
gent officers who study war methods, which a long peace pre- 
vents their actively practicing. General Von Clausewitz, himself 
a veteran Chief of Staff, cautions armies against giving up certain 
field duties to the General Staff, saying that the higher officers 
of that corps gain thus an undue mental predominance that leads 
to an exclusiveness fatal to efficiency. Dispositions of forces, 
he adds, that should be made without previous bias of mind and 
to suit each case as it arises on the field, are adopted as the out- 
come of a rigid, narrow plan decided upon beforehand in office 
or camp. 

It is probably with this caution in mind that the Germans have 
arranged that officers of the General Staff shall alternate their 
service on the staff with periods of active regimental work in 
field or garrison. Thus they avoid during peace that condition of 
“theory gone mad,” which some other armies have finally cor- 
rected only after serious disasters in war. 

The Franco-Prussian conflict of 1870 plainly indicated the value 
of the German General Staff; and the armies of the great powers, 
except perhaps the United States and England, have endeavored, 
with varying success, to imitate it. 

With navies it has not been regarded as so essential, many 
naval officers of all nations having failed to perceive that the un- 
derlying principles of a military force are the same afloat as 
ashore. It is to be noted, however, that the Board of Admiralty 
in England satisfies many of the conditions of a General Staff, at 
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the same time that it controls the material construction and man- 
ning of the fleet. 


Let us now consider what are the real functions of the General 
Staff of an army or a navy. 

Its duties, as generally understood, are to gather information 
concerning foreign navies or armies, and to measure and cor 
rectly appreciate their military value; to consider the probable 
aims and purposes of those foreign services in case of war; to gain 
a knowledge of their strong places and of the strategic centers 
they are likely to occupy at the opening of hostilities; the relation 
of their force and its strategic center of action to our territory 
and force in its probable area of action; finally, a careful com- 
parison of our own strength with that of other nations. 

Based upon the above examinations, plans are made for the 
various warlike contingencies likely to occur. These plans are 
based, primarily, upon strategic and tactical principles, and later, 
worked out with a detail that grows more minute as information 
increases and deliberations mature. These plans which, in the 
Navy, concern themselves at first with our regular force of battle- 
ships and auxiliaries, will gradually include Naval Militia and 
Reserves, merchant vessels, the naval defense of anchorages un- 
protected by the army, the provision of additional men for emer- 
gencies, and finally, after frequent consultations with the army 
chiefs, they will provide for that exact cooperation of the army 
and navy so important to success. 

It will often occur that the Secretary of the Navy, when these 
war plans are before him, will find certain changes expedient in 
the peace policy and establishment, as natural deductions from 
the war preparations, and one effect of this work will be to recog- 
nize that the Navy is a war machine with incidental purposes d 
peace. When this principle is acted upon, the Navy will become 
both economical and efficient. 

The above making of plans is the first element of General Staf 
work, and is generally, though vaguely, recognized as being its 
proper duty. 

The second element, though rarely recognized in a formal mat- 
ner, is by far the more important of the two. It is the mental 
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training of officers engaged in this plan-making, and their conse- 
quent readiness to confront warlike situations in general. It does 
not equal the school of actual war, but it is only second to it— 
and there is no third method. This trained readiness of officers’ 
minds, in the Franco-Prussian War of 1870, constituted the essen- 
tial value of the diligent staff work done by the Germans during 
fifty years of peace. What the world at large saw were the plans 
of work perfected in all minutiae, railroad cars numbered for 
special work, arriving near battlefields on schedule time, bring- 
ing guns or men, pontoons or hospital beds. This it was which, 
being so admired, gave to the Staff its reputation among nonpro- 
fessional people, and it was, in fact, a most valuable aid in the 
battle and campaign; but far greater, as a factor of efficiency, was 
the state of mind of German officers—from Generals down to 
Majors—that familiarity with war situations, acquired in the staff 
work of peace, which enabled them to confront all emergencies 
of the campaign with ready energy and composure of mind. 


Such, then, are the purposes of a General Staff. The American 
Navy has for some years felt instinctively that this, or something 
like this, was needed for future efficiency. Evidence of this is 
apparent in the creation, many years ago, of a War College at 
Newport and an Office of Intelligence in the Navy Department. 
In those two institutions are to be found many of the elements 
of a General Staff, requiring only a slight drawing together by a 
common head—such as the Assistant Secretary or the Chief of 
Navigation—to create a nucleus of effort around which would 
form a body of great usefulness to the Navy and the country. 
It would grow of itself, needing but one care and precaution on 
the part of the Navy, namely that of selecting always for that 
duty officers best known for their practical success in the hand- 
ling of ships and command of men, and forbidding any continu- 
ous staff duty, in order that frequent tours of active service afloat, 
alternating with the General Staff work ashore, may prevent that 
over-theorizing in which exists always the initial germ of decay 
for any practical calling, and especially for a profession of arms. 

In the development of the Intelligence Office and War College 
the Navy has been unconsciously forming the elements of a Gen- 
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eral Staff, until now the time has arrived when, much of the work 
having been done, the Navy can decide whether it shall give fig 
to these elements, by providing a concert of action for them, by 
adding to them such minor work as may be fitting, and by as 
signing the whole to the charge of some official, such as the 
Assistant Secretary or the Chief of Bureau of Navigation, who, 
by the nature of his present duties, is already prepared for their 
superintendence. 


The representative form of our government causes a tendency 
in the executive branch to lean somewhat upon Congress and to 
ask its action, before any decided movement or change is under- 
taken in any of the Departments. This tendency, proper in all 
representative governments up to a certain point, has at times 
been carried too far, and projects still crude and requiring years 
of trial and examination by the executive, have been placed before 
Congress with requests for legislation, which have resulted in 
measures not always satisfactory in their operation to the very 
persons who have asked for them. 

This evil is not a necessary one. The scope of the executive 
power is quite sufficient to permit such testing of new methodsas 
may be needed to convince us of their efficiency, before submit- 
ting them to Congress. In the case of a long-established military 
service such as the American Navy, the creating of a Generd 
Staff should be a gradual evolution, carried on under the eye d 
the Department and continued until, when satisfied with the re 
sult, the Department asks Congress to pass a measure which 
solidifies into law, and sanctions the continuance of a condition 
of things already in fact existing. 

Up to the point where the money is needed and the legislative 
function is thus encountered, there seems to be no reason why the 
Navy Department should not develop a system of General Stal 
in the Navy, though it need not have that title. Later on, when 
some years of trial, change and modification shall have perfected 
the system, the formal sanction of Congress can be asked, até 
such moneys appropriated as may then be needed for its mait 
tenance. 

It appears from the annual report of the Secretary of War fot 
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1899, that he has in view a General Staff for the army, under the 
name and form of a War College, and the ideas embodied in that 
report being sound and practical, there seems no question that, 
with certain modifications, they will gradually establish them- 
selves as the foundation of a military structure worthy of the 
learning and gallantry of the army officers. The movement will, 
perforce, be slow in armies or navies, being obstructed continually 
by those tendencies to stagnation which lie hidden under the 
disguise of “ military traditions.” 

From the naval point of view, this project of the army’s is an 
excellent one. A more definite embodiment of the Military In- 
telligence Office in their work seems to us desirable, and it is very 
expedient to insure the students of the War College being prin- 
cipally of and above the grade of Major, leaving the schools of 
application at Monroe, Leavenworth, Reilly and Willets Point 
to engage the attention of the more junior grades. Experience 
will doubtless instruct the army officers to make any such changes 
as may prove desirable. 


This memorandum has been written in reply to an inquiry from 
the Secretary of the Navy as to what concrete things should be 
done at present in the development of a General Staff. 

If, in response to this inquiry, we should submit a complete 
plan covering many years, elaborate in detail and precise as to 
dates, we would by this only indicate our own ignorance of the 
true nature of the project; but we may with confidence suggest 
some me2zsures whose necessity is now plainly apparent. At 
present, we perceive certain things: Ist, that we have estab- 
lished a War College and Office of Intelligence; 2nd, that these 
two are essential elements of a General Staff; 3rd, that the De- 
partment appointed a War Board when the late war began, indi- 
cating by such action the need of General Staff advice. Let us 
base present action upon these facts with the following sugges- 
tions: 

a. The Secretary to issue an order to the War College and 
Office of Naval Intelligence that their work shall be regarded as 
directly connected and interdependent, and that the chiefs of the 
two institutions and their first assistants and the Chief of Bureau 
of Navigation shall constitute a permanent board of five members, 
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who shall meet frequently and consult as to war plans and info. 
mation. That one-half the Intelligence Office force shall pass 
four months of each year at the War College, and one-half th. 
War College force four months at the Intelligence Office, 

b. An order to the Chief of Bureau of Navigation and other 
concerned, that their Board of five shall meet, in November of 
each year, the Senior Officer of the Navy and the officer com. 
manding the North Atlantic Fleet and their Chiefs of Staff, anj 
this board of nine shall consider the war plans and other day 
that have been devised and arranged during the twelve months 
preceding; and this board may be convened at other times, ip 
addition to the November session, when thought desirable. 

c. That the approved plans be in the custody of the Chief of 
Bureau of Navigation; that the combined work of the College 
and Intelligence Office be under the general direction and ordes 
of the Chief of Bureau of Navigaticn; and that the Secretary re 
ceive, through him, the war plans as completed, and such sug- 
gestions as to the fleet and its disposition as may from time to 
time result from the discussion of the plans. 

d. When matters of constructing, arming, equipping or man 
ning the fleet are necessarily deduced from the War Plans, and 
require action of the Department and its Bureaus in supplying 
ships and their accessories, they shall be submitted to the Assist 
ant Secretary, who shall consider them and transmit them to th 
Secretary of the Navy. 

e. A Department Order that the staff of the Intelligence Office 
be not less than ten officers, of whom one-half be above the grate 
of Lieutenant, Junior Grade; and the permanent staff of the Wa 
College be not less than eight officers, of whom one-half be 
above the grade of Lieutenant. 

That the number of officers taking the course at the War Co 
lege each year be not less than thirty, of whom ten may be, when 
desired, of the Marine Corps, Army, Revenue, and Naval Re 
serve or Militia services. Of the officers of the Navy, thre 
fourths must be above the grade of Lieutenant. 

At the close of the course, the names of those desirable for 
future work in the War College or Intelligence Office will be sub 
mitted to the Chief of Bureau of Navigation, in his capacity # 
Chief of General Staff, and will be chosen for this work wher 
ever sea duty permits. 
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AN ADDRESS DELIVERED BEFORE THE NAVAL 
WAR COLLEGE, NEWPORT, R. I.* 


By Toe Hon. Frank W. Hackett, Asst. Sec. of the Navy. 





Mr. President and Gentlemen of the War College: 

The twelvemonth just past has proved a busy year in national 
affairs. For the first time since the formation of the Govern- 
ment has it fallen to the President to send from our shores to an 
island of the sea a civil governor, who should in his person rep- 
resent the dignity and power of the United States. Fortunately 
for us, and fortunately for Porto Rico, the Chief Executive was 
at no loss whither to turn. 

A judgment so sound, and an address so pleasing, had char- 
acterized the administration of Assistant Secretary Allen that the 
President bade him lay aside his work for the Navy, and hasten 
to San Juan with a message of good will. 

You who have witnessed the success attendant upon his efforts 
for the welfare of the service need not be reminded how com- 
pletely to Mr. Allen’s taste was the work in which he had become 
engrossed. You may well understand with what reluctance he 
has abandoned these congenial duties in order to take up larger 
responsibilities in an unfamiliar field. The new Governor yield- 
ed to the choice of the President from a dictate of duty. He was 
sorry to leave the Department, and everybody there was sorry to 
part from him. 

Let us rejoice, however, that the people of Porto Rico are set- 


ting out upon their new political life under the guidance of so 
gallant a leader. 


* At the annual opening, June 2, 1900. 
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Standing here as the successor of Assistant Secretary Allen, | 
share your regret that to-day does not find him here speaking tp 
you words of counsel and encouragement. It is a pleasing office 
assigned to the Assistant Secretary, that he shall come to Ney. 
port, and by his presence at the opening exercises testify to the 
unabated interest felt by the Department in the growth in use. 
fulness of the Naval War Ccllege. So far as good wishes avail 
permit me to assure you that I bring them in fullest measure. 

This institution, young as it is, has amply justified its exis 
ence. No thoughtful observer, I feel sure, whether in or out g 
the service, can fail to perceive that as graver problems of nayg 
administration from time to time present themselves, under cop 
ditions ever varying, they demand for solution influences tha 
can be fostered and perfected only through means to be supplied 
by a college such as this. 

For the privilege of responding to your invitation, I am duly 
grateful. The occasion demands the best that one has to give 
I am not a little concerned, however, as to the line of thougit 
adapted to my capacities, and therefore most appropriate to pur- 
sue. It is usually expected of an opening address that it shall 
strike a keynote. This, I confess, I cannot do. Surely it is not 
for a worker taken up on the rolls at the eleventh hour to harbor 
any such ambitious purpose. 

It was of Lord John Russell, you remember, that Sydney Smith 
rather teasingly said: 

“There is not a better man in England, but his worst failures 
that he is utterly ignorant of all moral fear; there is nothing tht 
he would not undertake. I believe he would perform the oper 
tion for the stone, build St. Peter’s, or assume (with or without 
ten minutes’ notice) the command of the Channel Fleet; and m 
one would discover by his manner that the patient had died, the 
church tumbled down, and the Channel Fleet been knocked t0 
atoms.” 

There may be Lord Johns in the country at large, but we hart 
not been making assistant secretaries of them—at least, not lately. 
With your permission, then, I shall speak from the standpoint d 
the average American citizen. 

Our Navy has never been intrenched more firmly in the popt 
lar heart than at this very hour. Time was when admiration ft 
our sailors found a home chiefly along the seaboard, but to-di 
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it knows no bounds of locality. Coast and interior alike pulsate 
with a thrill of patriotic fervor for glorious achievement. The 

of the Rockies, as it were, catch the spray of inspiration. 
No village in the land is so remote that the guns of Dewey and 
of Sampson have not awakened gladdening echoes within its 
borders. 

The average American citizen, though he may be a little mysti- 
fied at its technique, is proud of the Navy. The factory hand at 
the loom, the miner delving with the pick, the settler as he drives 
a furrow through virgin soil, each voicing that intelligence 
wherein lies the hope of the Republic, feels somehow that for 
him the Oregon in Manila bay, the Kearsarge and the Alabama 
(names now linked in perpetual love for the Union), mean pro- 
tection and peace. He is conscious that their sleeping force war- 
rants a surer return for his honest toil. 

Let a word or two be said, therefore, in harmony with this 
broader apprehension by our whole people of what the Navy 
stands for. Now that the sphere of our responsibility as a na- 
tion has widened, and populations heretofore strange to us rely 
upon the protection of the American flag for an advance of civili- 
zation, and for the blessings of a stable government with political 
freedom, it is plain that new duties are required and will continue 
to be required of our commanding officers in distant waters. It 
behooves us, then, to ponder well the inquiry, How shall the 
Navy officer of the near future best meet the demands that his 
country has laid upon him? Such is the question you study here 
to answer. 

It is curious to note that two branches of the service which 
have so much in common should differ widely when brought to 
a definition. Speak of the army, and you call before you a body 
of men armed and trained. Speak of the Navy, and we picture to 
ourselves ships armed and furnished with officers and crews. 
That is to say, while the former means men, the latter brings up 
the material instrument with which men work—a ship and her 
guns—rather than the man himself. But the world has personi- 
fied a ship from the days of Homer down. The custom ought 
not to blind one to the truth that the ship and her armament is, 
after all, but so much inert matter. It is the man, the brain of 
man, that is everything. 

You will pardon the allusion, but I shall not soon forget the 
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experience of one bright, lovely afternoon in May when I gy 
a double-ender gunboat, her flag to the breeze aloft, dashing like 
a race horse—almost leaping—through the waters of a Carolig 
sound, until she crashed upon the iron sides of our formidabh 
antagonist, the rebel ram Albemarle. It was not the Sassacys 
but the intrepid Roe, that did the deed. 

That we may have peace you teach war. You hold officers 
the one central fact, that the Navy means organized preparatiog 
to crush an enemy. It means that men and material are reaiy 
upon the instant. 

When Napoleon was asked why his first Italian campaign wa 
the most successful of all his campaigns, his reply was: “Be 
cause it was most carefully studied out beforehand.” All th 
book learning in the world might fail to create a successful cap 
tain, and yet the leader who can profit by the experience o 
others has the advantage of him who relies altogether upon his 
own intuitions. 

So here you proclaim that study and hard thinking are in 
order. A battle on land or water means that somebody has been 
working out a plan. These various plans in time have evolve 
rules and maxims based on certain principles that prove of more 
or less value as guides for future action. What these rules ar 
how best to apply them, when they can be safely violated—thex, 
and such as these, are vital topics with which the Naval War Go 
lege deals. All that is intellectual in the make-up of the office 
responds gladly to the prospect of an exercise thus invigorating 
and broadening. 

In war, as in every other struggle, the test of success is tht 
the commander works out the largest results possible with th 
instrument put into his hands. He that waits that he may hart 
something better to go ahead with never wins a battle. Th 
effective force to be got out of a ship depends on the man wh 
handles her. These, to be sure, are but commonplace obsent 
tions, but, nevertheless, the idea they embody ought ever tok 
present to the mind of an officer fit to command. 

Obviously, the naval profession lies open to very much th 
same influences that operate in other professions. If there bet 
leading factor that accounts for the marvelous changes in t& 
latter half of the century now hastening to a close, we shall recof 
nize it in the multiform facilities that have come into being ft 
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intercommunication. People sometimes say that the world is 
smaller than it used to be. The truth is that, while distances 
seem smaller, the world, as comprising the circle within which 
people move about, is larger than ever before. A man lives over 
a wider range of territory, and comes into actual contact with 
incalculably more people than did his grandfather, or even his 
father. The problems of the hour are not only more intri- 
cate, but far more numerous, than those of five and twenty years 
ago. Hence, if one would master a few subjects, instead of get- 
ting a superficial acquaintance with many, he must give up the 
hope of covering a wide field. He becomes a specialist. Such 
is the inexorable decree of these later days. In business or in 
science the few who stand at the head have gained distinction by 
reason of knowing more about some one thing than anybody 
else. 

In the slow and painstaking process of training officers of the 
Navy, can we hope to escape the workings of this law? Ob- 
serve, I refrain from expressing an opinion. I merely submit 
the inquiry whether it be the part of wisdom to attempt to run 
counter to the workings of what clearly is the trend of develop- 
ment in the higher walks of business, of science, and of the 
learned professions. 

There can be no lowering of the standard. Matchless as is the 
record of past achievement, the captain of the future must subject 
himself to a test even more rigid. He shall evince more ardor 
than Paul Jones; more skill than Hull; more daring than Deca- 
tur; more firmness than Farragut. 

First, and always, he shall be a sailor—shall excel in seaman- 
ship. Sails and topgallant masts have disappeared, but the mys- 
tery of the ocean remains. To read wind and current; to have 
his ship in hand through storm and calm; to keep her staunch 
and trim, and at her best—this is to be in truth a sailor. The 
aphorism of better than a century ago has not lost its point, that 
“The winds and waves are always on the side of the ablest navi- 
gators.” 

Your officer is to carry a stout heart—shrink from nothing— 
take the risk. He must harbor a comprehension of that miracle 
of human ingenuity beneath his feet, the modern battleship—her 
build, her motive power, her every capacity, her death-dealing 
guns, her armor shield, her nicely adjusted mechanisms, the 
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almost countless nerves trembling with life and meaning, He 
must be able to boast some acquaintance with chemistry, eg. 
tricity, hygiene, some familiarity with diplomacy, and with th 
outlines of international law. We would have him conversgy 
with human nature under a blue flannel shirt. A master of gs 
cipline, it will go hard with him if he do not possess decision g 
character to a rare degree of perfection. 

See what a list of virtues you are making out for the braing 
one man to keep in exercise. If a note of warning lurk in they 
suggestions, it is that we take precious good care lest our judg. 
ment of the Navy be required to accomplish too much. 

Dr. Johnson is every now and then quoted as having said: 
“ Knowledge is of two kinds. We know a subject ourselves, o 
we know where we can find information upon it.” In like map 
ner, it is to be observed, that while the commander of a ship may 
have mastered fairly well one or two subdivisions of the many 
affairs under his control, he sees that for this or that other de 
partment, of which he knows something, he can rely upona 
subordinate who is specially trained therein. 

Let us avoid imposing upon a ranking officer a burden of 
multitudinous details. His talent and energy are pledged toa 
service infinitely more important. His business is to study deep, 
and again and again to reflect upon, the problem how to periec 
himself in the use of that which his country has intrusted to him 
wherewith to meet and destroy the enemy. This is to compas 
the art of war in a larger aspect, to rise above what is petty, ani 
to deal with what is grand and enduring. 

You will observe thus far we have had in mind the commande 
of a single ship only. A course of training to fit the officer for 
this responsible post is begun at the Naval Academy, and cor 
tinued after graduation for every day that he is on duty. 

But the aim of the Naval War College is to lead him onwarl 
and upward, that he may grasp the full meaning of the problem 
how to bring many ships together into the squadron, or the filet, 
and then how to deal with them thus combined and unified. 

Who can say of this or that young officer that he may not 
some bright morning in the future meet the crucial moment of his 
life at the head of a line of battleships? He who wears the ut 
form must in all seriousness ask himself, “ What am I to doif! 
have a campaign to plan, a victory to gain?” There is but om 
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answer: “ I must consult the past. I must gain ready knowledge 
of what the great sailors of history have done. I must look with 
clear vision into the principles upon which they went forward to 
the honor and glory of their country.” 

Such is the lofty theme to which you here would dedicate the 
thoughts of your noble profession. Nor is it too much to hope of 
those who resort hither that each in turn will find himself inspired 
with the determination to walk “ Along the far Eastern uplands, 
meditating and remembering.” 

Therefore it is that we bid a hearty Godspeed to your work. 
Mr. President, may you, and those associated with you, sir, en- 
joy the rich reward of seeing that work fruitful of the best results 
to the service and to the country. 
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AN ACCOUNT OF SOME PAST MILITARY AND NAVAL 
OPERATIONS DIRECTED AGAINST PORTO 
RICO AND CUBA. 


By Captain C. H. Stockton, U. S. Navy. 
President of the Naval War College. 





The waters of the West Indies and Caribbean have been the 
battleground for various European nations for several centuries. 
Although not as rich in historic associations as the Mediterra- 
nean, to which it has not inaptly been compared, still, the insular 
or isolated nature of the bordering countries of the Caribbean 
has caused the warfare in these countries to be very largely and 
primarily of a maritime nature. When the interoceanic canal is 
constructed, not only will the importance of these waters be mag- 
nified, but the latter-day similarity to the waters of the Mediter- 
ranean greatly increased. 

The West Indies have been the nursery for great English sea- 
men; Sir Francis Drake, Anson, Hawke, Rodney, Howe, Hood 
and Nelson all served and distinguished themselves in these lati- 
tudes. While the East Indies and British India have been the 
training ground for English soldiers, the West Indies have served 
in the same manner to develop the English naval leaders of past 
centuries. In our own history, the Perrys, both Porters and Far- 
ragut have all spent much of their sea lives in the West Indies and 
along the Spanish Main, and during the late war with Spain the 
backbone of the sea power of Spain was broken by the Admiral 
who still quietly awaits the recognition of his work by the country 
he served so well. 

It is not my intention to recount all the operations, large and 
small, that have occurred in or about Cuba and Porto Rico— 
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now under the American flag and sovereignty, but to recount the 
principal operations in times past against San Juan de Pony 
Rico, Santiago de Cuba, and the city and port of Havana, 
happens that these operations have been under the English 
and carried on in the several wars between England and Spain 
during parts of the sixteenth, seventeenth and eighteenth centy. 
ries. In at least two of the expeditions, that against Santiago ip 
1741 and the one against Havana in 1762, there were contingents 
from some of the English North American colonies now withig 
the area of the United States. The first expedition, in point of 
time, was that against the capital of Porto Rico, San Juan, ip 
1595- 

On the 28th of August of that year, a fleet of 27 vessels, under 
the joint command of Sir Francis Drake and Sir John Hawkins 
left Plymouth, England, for the West Indies and Central 
America. With the expedition were land forces numbering 260, 
under the command of Colonel General Sir Thomas Baskerville. 

In the early days of the formation of the expedition, its ob 
jective point was the Isthmus of Panama; but shortly before the 
time of sailing the commanders learned that a Spanish treasure 
ship, in a crippled condition, had put in for shelter at San Juan 
and there dismantled and disarmed. She remained with two mi- 
lions and a half of treasure in her hold from the rich mines of 
Mexico. Queen Elizabeth, who was interested financially in the 
expedition, ordered that, if possible, the treasure ship with her 
cargo should be captured. 

The evils of the joint command under which this expedition 
was placed came very soon to the front. Sir John Hawkins car 
ried his flag on the Garland, and Sir Francis Drake, much 
younger in years, flew his flag on the Defiance, while, according 
to the arrangement made before sailing, the council of war was 
meet alternately on these two ships, beginning on board that d 
the elder officer. Before reaching the coast of Spain, the que 
tion arose as to the first objective: Drake desired to begit 
with the Canary Islands, but Hawkins thought such an attack 
unwise and inexpedient; Baskerville siding with Drake the latter 
carried the day, but almost at the expense of an open rupture 
The repulse that followed the attack upon the Canaries did mt 
mend matters. 

However, on the 29th of October, the fleet, with the exception 
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of two small vessels, arrived at the island of Guadeloupe in the 
West Indies. Unfortunately, five Spanish frigates, sent to bring 
home the delayed treasure in Porto Rico, fell in with the two 
belated vessels, capturing one and chasing the other until she 
joined the main body, thus discovering the position and force of 
the English fleet. Learning the destination of the fleet, by tor- 
ture it is said, from the captured vessel, the Spanish commander 
crowded all sail for Porto Rico to notify the authorities at San 
Juan of the coming of Hawkins and Drake. 

Drake immediately saw the disastrous result of this discovery 
and capture, and was at once anxious to get underway, pursue 
and attack the Spanish frigates. Hawkins, however, refused to 
consent, and Drake in vain urged upon his old kinsman the vital 
importance of rapid action. Hawkins, however, was sick and in- 
firm, and Drake could not press him too far, so the fleet remained 
for refitting and for the remounting of guns stored below for the 
transatlantic voyage. 

When the fleet finally sailed, Drake delayed again at the Vir- 
gin group, to find another passage through, besides the one usu- 
ally taken, and at which were placed the lookout vessels of the 
Spaniards. Another channel being sounded out by him in his 
own barge—known to this day as Sir Francis Drake’s Channel— 
between the islands of Virgin Gorda and Tortola, the expedition 
passed in rear of the small Spanish scouting vessels and came 
within sight of San Juan without the immediate knowledge of the 
authorities, though the arrival of the Spanish frigates had con- 
veyed the general information as to their aim and former where- 
abouts. 

When, however, Drake and his fleet-—soon to be his alone— 
arrived off San Juan, matters there were in a good state of prepa- 
ration for defense. Don Pedro Tello, the “general” of the 
frigates, was placed in charge of this defense. His troops were 
landed from the frigates to reinforce the garrison, additional ar- 
tillery had been mounted and two large vessels, of which the dis- 
mantled treasure ship was one, were sunk at the mouth of the 
harbor and a boom constructed upon them to complete the bar- 
tier. The treasure had been placed on shore, in the citadel, in 
the meantime. 

Drake and his fleet were sighted from the city at the daybreak 
of the 12th of November, and about this time Sir John Hawkins 
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passed away, leaving Drake sole commander-in-chief. Ag the 
English fleet came up with the light morning breeze increasing jy 
strength, a caravel was seen preceding it with numerous smaj 
boats sounding and signalling the way. 

The city of San Juan is built upon a rocky promontory at the 
end of a long island, which makes the harbor and its connecting 
interior waters. This island, almost a peninsula, running ing 
general easterly and westerly direction, is separated by a smal 
inlet known as the Boqueron, which has always been commanded 
by some sort of fortification. 

At the west end of this peninsula, directly at the rocky site of 
the old town, is the entrance to the harbor, at this point havinga 
navigable channel of 500 yards in width only, but opening out 
behind the town and promontory and presenting a good harbor in 
depth and security for vessels of moderate draft of water. 

Five years before the arrival of Drake, the place had been 
strongly fortified and at the time was held to be one of the 
strongest ports in the West Indies. The entrance was commané- 
ed by the Morro and the Rock battery, and the usual town lané- 
ing place by Sta. Elena battery. To the eastward of the town 
were works known as the Morillo and Cabron, while the shore 
end was defended by the work at the Boqueron, and at the head 
of a causeway or bridge was Fort San Antonio, covering the only 
approach from the mainland to the island upon which the city was 
placed. 

In all, the defenses at this time mounted seventy guns and the 
garrison consisted of 1500 Spanish regulars, besides a force o 
about 8000 colonials capable of bearing arms. 

Approaching from the: eastward along the coastline, the boats 
in advance of Drake’s fleet, with their white flags showing a salt 
course, soon came within the reach of the fire of the Boqueron, 
and there showing colored flags, at once stood off shore. The 
fleet, however, stood on by the Boqueron in close order until it 
passed Escambron Point, when it came to anchor in a sandy 
bay, still to the eastward of the town. 

The anchoring of the fleet at this place was a surprise to the 
Spaniards, who at once expected a landing from the fleet. Ur 
fortunately for the English, this sandy bay was covered by the 
fire of the shore batteries, which at once opened with a fire so hot 
that Drake had finally to weigh anchor and stand back to the 
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eastward. Drake himself had his stool shot from under him, 
while two of his principal subordinates were mortally wounded 
at the same time. As the day closed, the English fleet finally dis- 
appeared from sight, and those who knew not Drake thought the 
repulse a final one. 

But in these, his latter days, the spirit of Drake’s youth arose 
in him, and at the following daybreak the Spaniards saw the fleet 
to the westward of the entrance, standing towards that side of 
the harbor entrance and finally taking an entrance behind the two 
unfortified islands of Cabra and Cabrita, which then, as now, 
marked the western side of the entrance to the port. These 
islands masked the anchorage of Drake’s vessels from the fire of 
the town batteries. 

From this protected anchorage the frigates could be seen close 
under Sta. Elena battery, so placed by Tello that if the worst 
came the treasure in the citadel could be put on board and the 
ships take to sea. Drake determined upon a night attack by 
boats, with the unfortunate determination of firing them one by 
one. The first one set on fire so lighted up the neighborhood 
that the advantage of a night attack was lost, and the boats re- 
ceived the concentrated fire of the batteries to such an extent that 
the attempt failed with great loss to the English. 

Not yet dismayed, the next morning Drake again got under- 
way and worked against the prevailing wind to the eastward, for 
a favorable position off the entrance. Whatever the others 
thought, Tello the commander of the defense knew Drake of old, 
and especially of his former bold operations in the harbor of 
Cadiz. Suspecting that Drake would attempt to force the har- 
bor entrance beyond the end of the boom, he sunk two heavily 
laden merchantmen at the extremities, and when Drake finally 
headed directly for the entrance, he sunk in addition two of his 
frigates, with all their guns, stores and equipment. Once again 
was Drake thwarted, and finding an entrance barred, he once 
more came to anchor near the entrance and called a council of 
war to consider the question of a landing attack. Baskerville 
and the majority of the council being against the undertaking, 
Drake finally abandoned all further attempts and sailed away for 
the Spanish Main and the Isthmus of Panama, at which place he 
died in the following January. 

The best commentary upon Drake’s attempts and failures is, 
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perhaps, the narrative of the Earl of Cumberland’s successful g 
tack upon the same place a few years afterwards. 

George Clifford, Earl of Cumberland, was one of those distig. 
guished adventurers of the Elizabethan era, who, though not with. 
out hope and desire for gain, seems to have been actuated quite 
as much from a chivalrous love of adventure as from any other 
motive. His social position and ample personal wealth gave him 
a standing that enabled him to introduce good order and digg. 
pline among his followers in the various enterprises initiated by 
him, and has caused his attack upon San Juan to be considered 
“as a fine orderly operation of war conducted with no less hy 
manity than gallantry.” 

The expedition with which we are concerned was the tenth and 
last that the Earl of Cumberland had formed, and was accomp- 
nied by the Earl in person as admiral and commander-in-chiel 
Sailing from England on the 6th of March, 1598, with a force of 
twenty vessels of all sorts, he had for his flagship the famous 
Scourge of Malice, christened by Queen Elizabeth herself and 
ranking, with its 800 tons, among the very first vessels of the day. 
His second in command, styled “ Lieut.-General and Vice-Aé- 
miral,” Sir John Berkeley, carried his flag on the Merchant 
Royal. As a whole, his force was more formidable, it was said, 
than any that had heretofore been assembled by a subject of the 
kingdom. 

Arriving at the Canaries, Cumberland took and plundered the 
island of Lanzarote and then pushed across for the West Indies, 
arriving at the island of Dominica on the 23rd of May. Leaving 
there on the 1st of June, the expedition proceeded to the Virgin 
Islands, where the landing parties were organized and drilled. 

Leaving the, Virgin group the fleet made the eastern end of 
Porto Rico and coasted along the north shore of the island until 
the vicinity of San Juan was reached. The sea being calm, 
force of about 1000 men was landed on the beach to the eastward 
of the town and island of San Juan, observed only by a smal 
group of Spanish horsemen. 

A day’s march after landing brought the English to the inl 
already spcken of as the Boqueron, and to a halt, as boats wert 
wanting to cross to the island. At this time the defenses of Sat 
Juan were much the same as at the time of the previous attack, 
but the garrison that Drake encountered and Tello commanded 
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was much stronger than the one that Cumberland had to deal 
with. By the disappearance of the Spanish horse Cumberland 
was led to suspect another approach to the town, and through 
the aid of a negro guide he discovered the causeway that con- 
nected the southeast end of the island of San Antonio with the 
main land which was covered, then as now, by the small fort at 
San Antonio. Cumberland gave his men a few hours rest after 
darkness set in, and they all slept in their armor on the bare 

und. Before daybreak, the attack was made under the leader- 
ship of Sir John Berkeley. The causeway was rough and the 
Spaniards were upon the alert and opened such a hot fire that 
the English were compelled to withdraw at daylight with a loss 
of fifty men. 

On account of the persistent requests of his subordinates, the 
Earl of Cumberland resigned the leadership of this assault to 
his second in command, but history tells of his part in the mat- 
ter. He could not keep out of the fight, and stumbling along 
the causeway in the dark, he was thrown off his feet and pushed 
by accident into the water, and falling on his back, encumbered 
with his armor, he could not get up and would have drowned had 
he not been fished up, after some delay, by two of his men. 

When finally rescued, the historian relates, he had swallowed 
so much salt water as to be very sick and was obliged, most un- 
heroically to spend the remainder of the night sitting in a state 
of complete exhaustion by the side of the causeway. 

The next attack was made on the fort at the Boqueron, now 
known as San Geronimo. One of the vessels of the fleet was 
brought close under the guns of this fort; to do this, she had to 
be grounded in front of the fort, but the sacrifice of the ship was 
thought to be justified by the results, and the fort was reduced 
to ruins, although the vessel was stranded and became a wreck. 
The assaulting party effected a landing across the Boqueron, and 
after a march of a mile—the town was much smaller in those 
days—the town was reached and found to be deserted by all of 
the population capable of bearing arms, who had repaired to the 
More. This castle was finally reduced, and with the town and 
the rest of the defenses became subject to the English. 

It was Cumberland’s original intention to retain possession of 
San Juan as an English colony, but climatic diseases, principally 
of the nature of yellow fever, so reduced his command that first 
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he returned to England, leaving Sir John Berkeley in ¢ 
and then Berkeley followed, joining his admiral while still on his 
homeward route. 

A later and unsuccessful attack was made upon San Juan jg 
1797, by a combined expedition under Rear-Admiral H 
Harvey and Lieut.-Gen. Ralph Abercrombie. The defenses of 
San Juan had been increased by the redoubts of San Cristobal, 
and the attack by shore and sea, principally by bombardment, 
was so ineffective and the assaults so unsuccessful that Aber. 
crombie re-embarked with his force on the 30th of April, aftera 
loss of 225 killed, wounded and missing on the part of the English. 


SANTIAGO DE CUBA. 


In 1741, an expedition was formed in Jamaica to attempt the 
capture of Santiago de Cuba. It consisted of a fleet of eight 
ships-of-the-line, one of fifty guns, twelve frigates, some small 
craft and about forty transports. The fleet was under the com- 
mand of Vice-Admiral Vernon, with Rear-Admiral Sir Chaloner 
Ogle as second in command. The land forces numbered about 
3400 men and were under the command of General Thomas 
Wentworth. With this land force were remnants of the Ameri- 
can regiment, originally numbering 2500 men. One of the 
Washingtons accompanied this expedition and Mount Veron 
owes its name to the naval commander-in-chief of this expedition 

Guantanamo Bay was selected as the general rendezvous of 
the expedition, and by the 18th of July the vessels of the expe 
dition had assembled in that bay which was named by Vernon 
“Cumberiand Harbor,” after the second son of the reigning 
monarch, George II. 

Guantanamo Bay, which is one of the best and most secure in 
Cuba and the West Indies, is about forty miles from the entrance 
to the harbor of Santiago. It is divided into a shoal upper bay 
and a fine deep-water anchorage in the bay proper. Upon the 
arrival of the expedition, which took possession of the bay with 
out opposition, the smaller ships-of-war and transports weft 
sent up the harbor as far as the depth of water permitted. 

The usual council of war was held upon the day after that o 
the arrival of the expedition, and considering, from the best infor 
mation available and from a naval reconnaissance, that a direct 
attack upon Santiago from the sea was impracticable and that 
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the entrance was closed by a substantial boom, an attack over- 
land from Guantanamo Bay was decided upon. 

The land forces consequently disembarked and encamped at 
the mouth of the Rio Guasco, about three leagues from the en- 
trance to the harbor, and a detachment of 150 Americans and 

, under Major Gunster, penetrated the interior as far as 
the village of Elleguava, where it remained for some time until, 
for want of support, it fell back to the main encampment. 

There was at this time assembled in Havana Harbor a Spanish 
fleet consisting of twelve ships-of-the-line, which constituted an 
active fleet in being and required the attention of Vernon. Con- 
sequently, he sent some of his faster cruisers to watch off Ha- 
yana Harbor, while with others he blockaded Santiago, and with 
six of his largest vessels he formed a line across the wide entrance 
to Guantanamo Bay, to cover the transports within. 

Santiago was not over four days march from Guantanamo 
Bay, by troops lightly equipped, and was almost defenseless on 
the land side. There was no force of any size to oppose the 
English troops, but Wentworth did not advance from his en- 
campment. The country was thickly wooded, it is true, and dif- 
ficulty would have been found in dragging the guns overland, but 
still it was practicable to have made the march with lightly-equip- 
ped troops. 

But with the delay came sickness and a letter from General 
Wentworth expressing his doubts whether to advance farther or 
to subsist his forces much longer in the part they possessed. 

The vice-admiral in person, made a reconnaissance of the en- 
trance and outer works of the harbor, and found little hope of 
capturing Santiago from the sea. Councils of war followed each 
other in quick succession, and finally, mutually discouraged, the 
troops were re-embarked on the 20th of November and the fleet 
returned to Jamaica. 

This campaign has been severely and not unjustly criticised: 
first, because the attempt was made upon Santiago rather than 
upon the more important city of Havana, where the enemy’s fleet 
was lying; secondly, because the Spanish fleet in Havana was 
not masked by the entire force of Vernon; and thirdly, because 
General Wentworth remained inactive for about three months 
within less than sixty miles by land from their objective. There 


seems to be little doubt that more men were sacrificed by delay 
31 
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in that sickly climate than would have been lost by active oper. 
tions. 

The conquest of Cuba seems to have been the desire of the 
English ministry, for as late as the 23d of September, 1741, Goy. 
ernor Shirley, of Boston, made a speech inviting New Englang 
settlers to go to Cuba, promising grants of land to intendj 
settlers. This seems to have been the first of the movements 
(allied to filibustering) towards Cuba from North America, 

One of the great evils of this expedition was a want of ha. 
mony and co-operation between the army and navy, especially 
between the two leaders. On the 31st of October, the Duke g 
New Castle wrote to Vice-Admiral Vernon as follows: 

“ His Majesty has commanded me to acquaint you and Gener 
Wentworth that he sees with great concern the heats and ani 
mosities that have arisen between his officers by sea and land, 
contrary to his orders, whereby the service cannot but greatly 
suffer; and I am ordered to recommend to you in the strongest 
manner carefully to avoid the like for the future, and that in case 
of any difference of opinion all acrimony and warmth of expres 
sion should be avoided.” 

In 1748, a naval attack was made upon Santiago de Cuba bya 
fleet under the command of Rear-Admiral Sir Charles Knowles. 
The entrance of the harbor was closed by a boom backed by vee 
sels held ready to be used as fireships. The defenses had been 
strengthened since 1742 and the Spaniards were aware of the i- 
tended attack. The nearest forts were cannonaded by the Eng- 
lish and the fire was returned, and the leading ship finding that it 
was impracticable to proceed, reported to the admiral, who finally 
withdrew and returned to Jamaica. 





THE SIEGE AND CAPTURE OF HAVANA IN 1762. 


In January, 1762, war was declared by England against the 
Kingdom of Spain, and the existing ministry of Great Britain 
found themselves obliged to adopt the plans for the war formt 
lated by the elder Pitt, who had shortly before resigned from the 
ministry of which he had been premier. 

The plans adopted included a campaign in the West Indies 
with the settlements of the Spanish in that region as objective 
Havana was the main objective, being then the center of thet 
colonial trade and the key to their American possessions. 


















Saat Fr #8 


2. = 8 


SRASS Fw 


ef a See Psee a 


ga eR 








DIRECTED AGAINST PORTO RICO AND CUBA. 467 


The Earl of Albemarle was selected for the chief command of 
the land forces, and Sir George Pocock, Admiral of the Blue, 
was appointed to command the fleet, while Commodore Augustus 
Keppel, a brother of the Earl of Albemarle, was appointed second 
in command and placed in immediate charge of the fitting out of 
the force in England. 

The British ministry lacked the impelling genius of Pitt, and 
the sailing of the expedition from England was unnecessarily de- 
layed until the 5th of March. This delay caused the principal 
operations to take place in the summer, and might easily have 
caused the siege to last until the hurricane season—so dangerous 
to the sailing ships of that day on a shore like that to be found 
on either side of the entrance to the harbor of Havana. 

The‘army was to consist of 16,000 men, but of these but 4000 
were to sail with the commander-in-chief from England. Eight 
thousand were to join in the West Indies and four thousand were 
to be furnished from America by Sir Jeffrey Amherst, then sta- 
tioned at New York. Two thousand of these last were to be 
colonists or provincials, to be raised by General Amherst from 
the colonies of New York, New Jersey, Connecticut and Rhode 
Island, with a quota from each according to population. 

Sir George Pocock sailed with but five line-of-battle ships, the 
remainder of his naval force was to be constituted from the 
forces under command of Admiral Rodney and from a squadron 
under Captain Hervey, both being in the West Indian waters. 

Upon the arrival of the fleet at Barbadoes, Admiral Pocock, 
hearing of the capture of Martinique by the combined forces of 
General Monckton and Admiral Rodney, repaired to that place. 
The news of the capture of Fort Royal in this island had been 
taken home by Major Gates, the senior aid-de-camp of General 
Monckton. Gates afterwards came to greater celebrity during 
our Revolutionary War, as the American general in command at 
Saratoga. 

By the combination effected at Martinique, the army amounted 
to over 11,000 men and the fleet of forty vessels of war of all 
classes, with 156 storeships and transports. Admiral Pocock car- 
tied his flag on the Namur, of go guns, and Commodore Keppel 
on the Valiant, of 74. 

Sailing from Martinique on the 6th of May, and joined off 
Cape St. Nicholas by the contingent from Jamaica, two routes to 
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Havana presented themselves to the admiral: one the ordj 
and most secure route along the southern side of Cuba, and the 
other on the north side of Cuba, little known, unmarked by any 
aids to navigation and bordered on either side by da 
shoals—by means of what is now known as the old Bahama Chap. 
nel, which was in length about 600 miles. During our late War, 
an accommodating enemy kept this channel lighted on the Cubap 
side, while the neutral government of the colony of the Bahama 
marked in the same way the northern edge. 

As celerity was essential to the success of the enterprise, the 
admiral chose the latter as the more speedy, even though mor 
hazardous, route. 

To keep the formation compact and well within control, the 
combined fleet was formed in seven divisions and without pilots 
and with, as a principal guide, an old chart of Lord Anson's 
beacon lights and ships were placed upon the principal cays and 
shoals for day and night passage. While in this channel two 
Spanish vessels of war were captured, but a schooner escaping a 
the same time carried to the governor of Havana the news of 
the approaching fleet and threatened attack. 

The composition of this large fleet, as it passed through the 
old Bahama Channel in a direction opposite to that taken by our 
own Santiago expedition through the same channel, is interesting 
and worthy of mention. The expedition sailed in a formation o 
seven divisions and in three columns. The van division com 
sisted of five men-of-war, Sir George Pocock leading in the 
center with his flag on the Namur. The flanking columns were 
also men-of-war, the rear being brought up by three vessels o 
the fleet. 

The central column consisted of transport and storeships, hos 
pital and artillery ships, two ships with negroes from Jamaica, 
some brought as slaves and some loaned by the colony, four ships 
with fascines, three with horses only, and six with the baggage 
of the general officers. During the delay at Martinique, the men 
had been employed in cutting wood for fascines, the soil in the 
vicinity of Havana being very thin. 

The land forces had been divided into five brigades, and & 
clusive of the reinforcements that came later from New York 
under Brig.-Genl. Burton and the detachments from Jamaica, 
amounted in round numbers to 12,000 men. Among the offices 














Raa er FNeanwe SF QAestiaweBtBF BF BBBE BBE 


es 82 2 BS 


ae » 3 






DIRECTED AGAINST PORTO RICO AND CUBA. 469 


of these forces whose names became known afterwards in our 
Revolutionary War were the Adjutant-General, Col. William 
Howe and the Quartermaster-General, Col. Guy Carleton. 

The expedition had fine weather in passing along the north 
side of Cuba, and on the evening of the 5th of June, 1762, cleared 
the channel and sighted Matanzas. On the 6th, the fleet hove to 
about five leagues to the eastward of Havana to make the neces- 
sary preparations for landing. Commander Keppel was appoint- 
ed to take charge of the landing operations, having assigned to 
him six ships-of-the-line and some frigates; the flat-bottomed 
boats to be used for landing the troops being manned by men 
from the fleet. 

The admiral here parted company from the rest of the expedi- 
tion, and taking 13 ships-of-the-line, 2 frigates, the bombketches 
and 36 storeships, ran down off the harbor, finding inside twelve 
Spanish ships-of-the-line and several merchant vessels. The 
next morning the admiral embarked the marines in boats and 
made a show of landing, about four miles to the westward of 
Havana. About the same time, the Earl of Albemarle landed 
with the whole army between the small rivers of Bocando and 
Cojimar, about six miles to the eastward of Morro Castle. The 
army landed in three divisions, in command of Lieut.-Genl. El- 
liot, Major-Genl. Keppel, and Brig.-Genl. Howe; Lord Albe- 
marle going ashore in the barge of the Valiant with Commodore 
Keppel. 

While the disembarkation was going on the enemy made a 
show of resistance, but they were soon put to flight by a fire from 
two of the ships. A large force making their appearance they 
were dispersed, and the small redoubt at the mouth of the Coji- 
mar River silenced by Captain Hervey in the Dragon, and the 
army landed without further disturbance. 

The greater part of the Spanish infantry and all their cavalry 
took post at the village of Guanabacoa, in order to prevent the 
British forces from getting around the head of the harbor and 
thus attacking the city on the west side. This force was dis- 
lodged by the advance of the British and the village and grounds 
of Guanabacoa held under Genl. Elliot from thenceforth, to cover 
the besieging parties from attacks from inland. 

On the 10th, Lord Albemarle wishing to occupy the hill of the 
Cabanas, then surmounted only by a small redoubt, had a feint 
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made upon the fort at the Chorera, which diverted the Spaniards 
so that the castle at Chorera was abandoned while the ridge of 
the Cabanas was carried with very little loss. 

As the chief fortification of Havana and of its harbor entrang 
was Morro Castle, the principal attack was directed against this 
work, the operations being placed in charge of Major-Generj 
Keppel by his brother, the commander-in-chief. 

At this time, the garrison of Havana consisted of 810 cavalry, 
3800 infantry and artillery, and gooo sailors and marines belong. 
ing to the fleet, making the number of the regular forces oye 
13,000; to these were added 14,000 militia and people of color, 
making a total force of 27,610 men of all arms and kinds, 

Morro Castle being of the greatest consequence was, on ac 
count of the scarcity of regular artillery, garrisoned by and given 
in charge of the navy, under the command of Don Luis & 
Velasco, captain of the Reyno, ship-of-war. All the English his 
torians agree in saying that he discharged this important trust 
with a courage and fidelity that has rendered his name immortal 

The Marquis de Gonzales, captain of the Aquilon, ship-of-war, 
was appointed second in command and proved to be worthy o 
his chief. 

On the 8th of June the Spaniards sunk one of their largest 
ships in the narrow entrance of the harbor, and on the gtha 
second ship was sunk at the entrance and a boom was placed 
across the mouth of the harbor. At a still later date the harbor 
was completely closed by the sinking of a third vessel. This, of 
course, practically threw out of action the entire Spanish fleet, 
which was not far in number of vessels of the line from the Eng- 
lish fleet. 

I cannot do better than repeat the comment made upon this 
policy by a writer of those days who says, “though the issue of 
a naval battle might have proved unfavorable (to the Spaniards), 
yet a battle tolerably maintained would have disabled our arm 
ment and perhaps have been a means of preventing the success 
of the whole enterprise. The loss of their fleet in this way might 
possibly have saved the city; but the city once taken, nothing 
could possibly save the fleet.” 

The main battery constructed in the siege of Morro Castle w# 
placed as near as the cover of the surrounding woods permitted 
and at a distance of only 250 yards. The soil was so thin that® 




















2. & 


Raeat w@ eR 


2H RR&ees & 


» & 


®mereePeset ek BWR eg & 


= | & 








DIRECTED AGAINST PORTO RICO AND CUBA. 471 
was with great difficulty that the besieging parties could cover 
themselves in their approaches, and the battery had to be erected 
of wood and other inflammable material, including old rope 
cables from the ships, etc., and bales of cotton brought from 
Jamaica. The supply of* water was scarce and brought from a 
distance, and late in the siege they had to have recourse to water 
from the ships. 

In addition to the battery bearing on the Morro, another bat- 
tery of howitzers, on the Cabanas, was erected to bear upon the 
ships in the harbor, to stop their fire upon the men working in 
the approaches. This eventually caused the removal of the Span- 
ish fleet to the upper end of the harbor. On the 13th, an actual 
landing was made at Chorera, to the westward of Havana, by 
grenadiers and light infantry, under Col. Howe, of Brandywine 
fame, to which was added a force cf marines from the fleet. This 
engaged the attention of the enemy to that side and it was off this 
part of the shore that the main body of the English fleet remained 
at anchor. 

It was not until the 29th of June that the batteries were ready 
to open fire upon the Morro and shipping. Early on this day, 
however, an attack was made upon the British position on the 
Cabanas, by a large detachment from the city, which had landed 
near the Morro. This attack was repulsed with great loss to 
the Spaniards. 

On the 1st of July, a combined attack was made upon the 
Morro by sea and land. The shore batteries of guns, mortars, 
and royals, opened fire from four positions, while the ships Cam- 
bridge, Dragon and Marlborough, under Captain Hervey as 
senior officer, took position close to the shore and opened fire at 
the Morro at 8 a. m. 

This was continued until 2 p. m., when the ships were obliged 
to haul off. The Cambridge, which was within grape shot dis- 
tance, had lost her captain, 24 men killed and 95 wounded, while 
the lesses on the other ships brought up the total casualties to 
42 men killed and 140 wounded. The position of the Morro on 
a high and steep rock gave a plunging fire on the ships, to which 
was added the cross-fire from the Punta and other batteries on 
the town side. The fire from the ships, however, proved of as- 
sistance in relieving the fire upon the land works. The Stirling 
Castle was ordered to lead until the first ship was properly placed 
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and then to make sail off, but this was done so badly that the 
captain was courtmartialed and cashiered for his action, after the 
siege. 

The fire of the land batteries continued on the 2nd and 3rd of 
July, but on the latter day the principal battery before mentioned 
caught on fire and was entirely destroyed. 

By this time, the climate, aggravated by bad provisions anj 
scarcity of water, began to tell on the troops, and no less thay 
5000 soldiers and 3000 seamen were down with various com 
plaints. 

The mistake of erecting the main batteries too near to th 
Morro was remedied in the erection of the new batteries, which 
were placed at double the distance. Fire was continuous from 
these batteries, one of which was again destroyed by fire, anj 
the sappers and miners approached the walls of the fort, though 
much hindered by a ditch seventy feet from the edge of the 
counterscarp, upwards of forty feet of that depth being sunk in 
the rock. Fortunately, there was a thin edge of the rock leit to 
cover the extremity of the ditch from the sea, and by means of 
this ridge the miners passed with difficulty to the foot of the wall 

On the 21st of July, it becoming evident to the Spaniards that 
unless something effective was soon done the Morro would fall, 
the governor determined to make an attack upon the besieging 
work on the Cabanas, the key of the position, and driving out the 
English, destroy them by fire. Had this succeeded, with the 
sickly condition of the troops and the delay in the arrival of the 
North American contingent, there is little doubt that the siege 
would have been raised. The attacking party came from the 
town, landed on the Cabanas side and began the attack at fow 
in the morning. This attack was repulsed with heavy loss, Col 
Sir Guy Carleton, Brigadier-General of the day, who wa 
wounded, receiving great credit for his active services in the 
repulse. 

On the 28th of July, Brigadier-General Burton arrived with 
the first division of the troops from North America, which had 
sailed from New York on the 11th of June, but on the 24th d 
July five vessels of his expedition were wrecked off the Bahama 
Straits. 

On the 30th of July, the mines under the walls of Morro wert 
fired, making a breach that was considered practicable, and a 
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assault was ordered. Don Luis de Velasco defended his 
charge to the last, and in endeavoring to rally his men was mor- 
tally wounded while coming up the slope of the rampart. In 
such high esteem did the King of Spain hold this brave officer 
and his brave defense, that he not only ennobled his son by creat- 
ing him Viscount Morro, but also ordered that there should 
always be a ship in the Spanish Navy named the Velasco. The 
last vessel to hold that name continuously in the Spanish Navy 
was captured by the fleet under Admiral Dewey at Manila, on the 
ist of May, 1898. 

Marquis Gonzales, the second in command, was also killed in 
the assault, which was successful after great loss to the garrison. 
The possession of this fort cost 44 days of hard labor from the 
time of the first operations, during which time the Spaniards lost 
tooo men. The Morro, with its neighboring works, mounted 
above 154 guns and 11 mortars. 

On the 31st of July and the 1st and 2nd of August, the Spanish 
opened a heavy fire from the north side upon the Morro and sent 
down a 70-gun ship into the entrance and moved her opposite 
the Morro, to assist in the cannonading. 

On the 2nd of August, the second division of transports, which 
sailed from New York on the 30th of June, arrived off Havana. 
This force, with the previous arrivals, was ordered to the west 
side of the entrance, where direct operations upon the town 
were proposed. These troops included 2000 provincials from 
New York, New Jersey, Connecticut and Rhode Island. In the 
first detachment, among others was Israel Putnam, then a 
Lieutenant-Colonel of the Connecticut Provincial Regiment, 
while in other detachments many other names are found who 
served in the Revolutionary War. Part of the second detach- 
ment, including 150 provincials, was captured by a French naval 
force on the 21st of July. As the New York detachments ar- 
rived so late in the siege, their loss from casualties was small, 
being but seven killed and wounded, but the losses by disease 
were very large. 

From the fall of the Morro until the 13th of August, batteries 
were established on the west side of the entrance and the fort at 
the Punta silenced. Finally, on the 13th of August the capitu- 
lation of the city and fleet was agreed upon and duly signed. 

By the capture and destruction of the vessels in Havana, Spain 
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was deprived of nearly one-fifth of her whole navy, while in prize 
money the English army and navy acquired an amount of three 
millions sterling, the Earl of Albemarle and Sir George Poco 
each receiving nearly £123,000, while the proportion of each ep. 
listed man and private was less than £3 apiece. 

The great disproportion between the prize money of the sy 
perior officers and the men in the navy was a source of discop- 
tent in the service, and one of the grievances that, in later days, 
caused the mutinies in the Napoleonic wars. 

Apropos of this, an old anecdote was told in these times of, 
sailor who, previous to an engagement, was seen by a lieutenant 
to be, as he thought, hiding behind the gun. “ You are funking, 
sir!” said the officer. “No, I am not,” said the seaman, “I am 
praying.” “Praying, sir! what are you praying for?” inquired 
the officer. “ Why, sir,” said the sailor, “I’m praying that the 
enemy’s bullets will be shared out like the prize money—that 
most will go to the officers.” 

The harmony and unity existing between the land and naval 
forces at the siege of Havana contributed greatly to the success 
of the undertaking and sets an example not to be ignored to the 
present day and to our own country and sister services. 

The Earl of Albemarle, in his report, stated that “ Sir George 
Pocock and Commodore Keppel have exerted themselves ina 
most particular manner, and I venture to say that there never 
was a joint undertaking carried on with more harmony and zed 
on both sides,” while Vice-Admiral Pocock said, “ It will be as 
needless, as almost impossible, for me to express or describe that 
perfect harmony that has uninterruptedly subsisted between the 
fleet and army from our first setting out. Indeed, it is doing it- 
justice to both to mention them as two corps, since each has et- 
deavored, with the most constant and cheerful emulation, to 
render it but one.” 

In concluding the account of this siege, let me quote from the 
biographer of Commodore Keppel, who says that 

“ Never in this or any preceding war had so valuable and im- 
portant a conquest been achieved; but dreadful were the suffer 
ings and great the mortality attending it. By Lord Albemarle’ 
official return, on his leaving the Havannah, of the casualties of 
the army from the 7th of June until the 8th of October it appeats 
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that 560 men were killed or had died of their wounds and 4708 
had perished from sickness.” 


* * * * * * “-s 


Out of the six operations mentioned in this article, by the 
English against San Juan, Santiago de Cuba and Havana, but 
two were entirely successful, so that a comparison with our own 
late war in Cuba and Porto Rico is not to our disadvantage. But 
I trust that there are other teachings in such historical accounts 
than that of self-congratulation. The obligations that have arisen 
with our new dependencies are greater than any strength that 
arises from them, and it is well to study the necessities that will 
arise for their maintenance and defense. 

History, now and ever, teaches us by example, as much in the 
military as in political art. As Prince Bismarck once said in his 
blunt way, “ Fools say that you can only gain experience at your 
own expense, but I have always contrived to gain my experience 
at the expense of others.” 

To this remark let me add one of a French writer that “ Peace 
is the dream of the wise; war is the history of man.” 
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THE PACIFIC SUBMARINE CABLE—SOME REMARKS 
ON THE MILITARY NECESSITY AND THE 
ADVANTAGES OF A NATIONAL * 
CABLE. 


By LreuTENANT JOHN Hoop, U. S. Navy. 





One of the greatest projects before the Congress of the United 
States, and one that is destined to have the most far-reaching 
and important influence on the future commercial development 
of the country, and, greater still, on the military and strategical 
power thereof, is the establishment of a trans-Pacific cable, con- 
necting the seat of government with its newly-acquired island 
possessions; and, through them, directly with China and Japan 
and all the great undeveloped East. 

For many years projects have been considered and discussed 
in Congress, in a desultory kind of way, for the laying of a cable 
from the West Coast to Honolulu, but no definite action has been 
taken. The nearest approach to real action, up to this time, 
was the passage of an act, March 2, 1891, providing for a deep- 
sea survey, to determine the practicability of laying a cable from 
California to the Hawaiian Islands, which survey was promptly 
made by the U. S. ships Albatross and Thetis, and the practica- 
bility of the route clearly demonstrated and reported to Congress. 

There the matter rested as far as anything practical was con- 
cerned—though bills for the construction of such a cable were 
frequently discussed in the various succeeding Congresses—till 
after the close of the Spanish war and the annexation of the 
Hawaiian and Philippine Islands. 

This war, and the lessons it taught of the great rdle that cables 
will be called upon to play in all future conflicts, as well as their 
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great peaceful role of extending and promoting commerce jj 
our new island possessions, seem to have waked up our legis. 
lators again to the importance of the question, and in April, 18g, 
the U.S. S. Nero left San Francisco to extend the survey, 
made as far as Honolulu, from that point to the Philippines ang 
Japan, by way of Guam, one of the Ladrones, an island especially 
seized in the war by our government with a view to its futur 
cable uses. 

This survey, the most complete and extensive deep-sea cabk 
survey ever made, was completed in February of the presen 
year; and the practicability of a complete trans-Pacific cabk 
definitely settled forever in the affirmative. 

It would now seem, in view of the importance of the question 
to the whole country, that prompt and effective action woul 
follow. And, in fact, it did for a time seem probable. The Senate 
Naval Committee, with very commendable promptitude, drey 
up and reported to the Senate a bill, S. 2, that was quickly passed 
by that body, for the laying of a government cable under th 
auspices of the Navy Department (to be operated by the Post 
master-General after completion) from San Francisco to Hone 
lulu, with a view to its future extension to the Philippines and 
Japan. 

The House Committee on Interstate and Foreign Commerce 
also got promptly to work, but on different lines, and reported 
a majority bill, H. R. 2980, providing for the laying of a Pacific 
cable by a private corporation, with a government subsidy of 
$300,000 per annum for twenty years. This bill has not yet been 
acted on, nor has Senate Bill 2 been acted on by the Hous 
further than to be amended by the Committee on Interstate and 
Foreign Commerce by having H. R. 2980 substituted as a 
amendment. 

There the matter rests, and it may be safely said all cable legis 
lation is dead for the present, and is more than likely to remain 
dead for a long time to come, while a merry fight goes on be 
tween the opposing ideas of government and private ownership. 

For a question of such magnitude and far-reaching influence 
on the future of the nation, the lack of public interest manifested 
in its discussion is amazing. One looks through the leading 
magazines in vain for an intelligent article on the subject; and 
even the daily press gave it a very scant notice during the time 
of its discussion in Congress, and none at all since. 
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It is in the hope of awakening a respectable public interest in 
the question, by demonstrating the military necessity and advan- 
tage of a national cable, that this paper is written. Recent ex- 
perience, during the Spanish war, has been so striking and 
conclusive, to any one who has studied the role of cables, that it 
would be criminal carelessness to fail to point out its lessons and 
sound the note of warning to the country. 

The only matter of any value on the subject of a Pacific cable 
that has appeared in print, on this side of the Atlantic, is con- 
tained in the papers and evidence submitted to the Committees 
of Congress considering the cable bills. In all these papers and 
hearings, very insufficient consideration—practically none—has 
been given to the importance of the military and strategical side 
of the question. 

Questions of practicability, cost, expense of maintenance and 
repair, commercial advantages, etc., have been fully discussed 
from one point of view or another; but little, if anything, has been 
said of the military and strategic advantages of cable. 

That this point was not more fully discussed and elaborated 
by the advocates of a private cable is hardly a matter of wonder- 
ment. Questions of strategy and military strength are so purely 
national, and so far removed from the plain business motives 
of dollars and cents, that it would hardly enter their calculations; 
and, moreover, a full discussion of them would work very much 
to the detriment of their projects, by demonstrating the incon- 
testable advantages, from a military point of view, of a govern- 
ment-owned cable. That the advocates of a national cable, how- 
ever, have not brought out this side of the question in its strong- 
est light is a matter of surprise to any one studying the subject. 

Since the ratification of the treaty with Spain, and the acquire- 
ment of our various island possessions, the nation has entered on 
anew era. It is claimed, and truly, that we have been a leading 
nation in the world’s affairs for many years. But, nevertheless, 
the Spanish war brought us to a parting of the ways, and we have 
chosen the one that leads onward and forward. We have started 
on a new path from that followed by our forefathers—one from 
which there is no turning back, except at the cost of retrogres- 
sion and national degeneration. 

Whether we, as individuals, deplore the change or not, it has 
come, and come to stay. We have been slowly and silently fol- 
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lowing the great law of evolution, developing from small to 
from great to greater; and the last touch has launched us 
among the contending powers of the world, struggling for th 
greatest. We must take our chances in this struggle and advang 
always, or retrograde and die. 

Considered as a war, the war with Spain was almost insig. 
nificant; but, considered as a source of influence on our nationj 
life, its magnitude can be hardly calculated. Just as the resul 
of the war itself expanded from the simple intention of freeing 
Cuba, to the acquirement of a vast island empire, extending 
from the West Indies to the China Sea; just so the nation ha 
expanded from one almost hermit in its tendencies to one of the 
overshadowing powers of the world. 

We have left our own isolated ocean-bound coasts, and hay 
reached out across the seas, until we have put ourselves in con 
tact with all the great world powers now struggling for contrd 
in the enormous undeveloped markets of the great unwieldy 
East. And in this East lies the field of the future struggle for 
supremacy, both political and commercial; and in this struggle 
we must take our part, and continue to advance, or else join 
the nations whose race is already run, and weakly view thos 
of more vigorous fiber outstrip us, while we sink further and 
further behind. 

Beyond these two—to advance, grow and live, or retrograde, 
sink, and die—there is no further choice. From the earliet 
dawn of history to the present day, the law has been the same; 
from the instant a nation ceases to advance, its day is done. It 
may linger on for decades or centuries, but its glory and vigor 
have departed; decadence has begun, and it is only a questiond 
time when it will become a legend, a memory, and its place be 
taken by its more vigorous and hardy rivals. All ancient an 
modern history illustrates the same point. The same law thi 
governed the passing away of the Egyptians, the Babylonian, 
the Assyrians, the Medes and Persians, the Greeks, the Romans 
the Moors, the Turks, is at work to-day, and is so clearly illu 
trated in the history of modern Spain and France. Spain hws 
long since passed the zenith, and is sinking as so many of is 
predecessors have sunk before; while France is still hoveringi# 
the period of stagnation, and will sink, like all the othe 
unless some great internal moral upheaval should start her on the 
advance again. 
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There is no avoiding the issue; to struggle and advance or 
stagnate and die. The law of evolution applies as clearly and 
distinctly to nations as to individuals and species; and any nation 
that wishes to live must go into the struggle with all its might, 
and provide itself with every possible safeguard and weapon of 
defense. 

The struggle may be peaceful and commercial only; but we 
must be prepared, if necessary, to meet force with force, for 
human nature changes little from age to age, and the days of 
war have not yet passed away. 

It is face to face with this great question that the Spanish war 
has brought us—a question so infinitely greater than the war 
itself. In fact, the war itself was merely the crystallizing drop 
that precipitated the result of more than a century’s growth and 
evolution. The same result would have been reached without 
it, though not so soon or so rapidly. That the most populous, 
prosperous, energetic, vigorous, and richest of all civilized na- 
tions should remain to itself, and refuse forever to take its part 
in the affairs of the world, was an evolutionary impossibility. 
Such action is only possible when the vigor and energy of the 
race have departed; and the result is only too well illustrated by 
the experiment of isolation tried by the Chinese some thousands 
of years ago, and persisted in to the present time. 

We are in the world to work out our destiny, and may as well 
face the fact; and it behooves us to take all possible measures 
for our advancement and security, or our keen-witted, active, 
and powerful rivals will outrun us in the race and leave us 
stranded in stagnation, to sink as so many nations have done 
before. 

Admitting, then, the necessity for action, to equip ourselves to 
maintain worthily our part in the struggle, let us take a short 
view of a few of the most vital and urgent questions for national 
advancement and defense that present themselves to the mind. 
Three only will be considered here. These are the maintenance 
of an adequate navy, the construction of an inter-oceanic canal, 
and the laying of a trans-Pacific cable. Of the first little will 
be said, as its necessity is recognized almost universally, both in 
and out of Congress, though a few words on its value and neces- 
sity may not be untimely. 

The only aids needed by American commerce to compete with 
32 
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and lead the world are assured protection, easy and prompt cop. 
munication, and a free field. Assured protection can only be 
given by a firm Administration, backed by a navy strong enough 
to enforce, if necessary, its just demands. A strong navy not 
only secures protection and extension of commerce, but ig th 
greatest known guarantee of peace. A few millions of dolkg 
judiciously spent in battleships previous to 1898 would hap 
gained our end without bloodshed; and the country would hay 
been spared the hundreds of millions the war actually cost, ng 
to mention the hundreds of brave men. But the question of th 
maintenance of an adequate navy need not be dwelt on further, 
for the necessity is almost universally admitted, as remarked 
above, and the Congresses continue to make very wise ani 
liberal provision for the maintenance and increase of the fleet, 

We may take for granted, then, that the navy, which is th 
nation’s insurance against war and the protector of commen, 
will continue to grow and be provided for, commensurate wih 
the nation’s needs; and that we will be properly provided wit 
this great bulwark of defense, and weapon of offense in o# 
struggle for supremacy with the other great nations of tk 
world. Let us see how the navy can be made most effective, 
and attain its utmost development and usefulness by winning 
the supremacy in the arts, in commerce and in civilization, # 
well as in war. 

Examining the question from this point of view, we see at ont 
two great lacks both in our means of defense, and in our meas 
of extending and strengthening our influence abroad. For sm 
defense, both of our own coast and of our island possessions, # 
is absolutely necessary for the fleet to have perfect freedom@d 
movement to all parts of our coasts. To carry out any design 
both for the protection and extension of our influence in of 
far distant possessions, it is necessary to have absolutely sm 
communication between our fleets and the seat of government. 

The former of these objects can only be attained by the cot 
struction of a national inter-oceanic canal, and the latter by? 
National Pacific Cable. 

It seems to be only a question of a short time when the fis 
of these two great projects, which will add so much to it 
National defense—not to mention the great extension of cot 
merce—will be undertaken. There seems to be a practical agrt 
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ment in both Houses of Congress, both as to the necessity and 
as to the manner of undertaking this great work. 

In the case of the cable, however, which is equally important 
for both national and commercial reasons, the situation is dif- 
ferent; and the prospects of its being undertaken at an early 
day seem more than doubtful, because Congress is undecided 
whether it shall be a private or a national undertaking. The 
necessity and importance of a cable of some kind being laid 
seem not to be questioned by any one. 

The Senate says that it shall be a government-owned and con- 
trolled cable, while the House says it shall be a private cable with 
a large government subsidy. And so the controversy continues 
and threatens to defeat the great project which is so necessary 
to the national development and defense. 

Leaving aside the commercial advantages to the country of a 
Pacific cable, which are universally admitted, a few remarks on 
the military and strategical side of the question should convince 
any fair mind of the advantages of a national cable, if we wish 
to retain our supremacy in our island possessions, and extend 
our influence in the East. 

The secret of a great success of any kind is thorough, careful 
and efficient preparation. Great crises and struggles do not 
come in a moment, but are the results and developments of long 
preceding events, and when the emergency comes, that nation 
will be victorious which has had the wisdom and foresight to 
prepare for it, and prepare efficiently. It is only thus that the 
necessary force and power can be promptly and efficiently 
brought to bear at the right time and place to attain the desired 
end of success. It is too late to begin preparation after the 
emergency has actually arisen, unless we deliberately set our- 
selves to invite disaster and defeat. Improvised methods in the 
face of danger are only the makeshifts of previous culpable inef- 
ficiency and carelessness. To be strong and to attain our ends, 
we must be ready and prepared; and when the emergency has 
actually arisen, and the time comes to strike the blow, strike it 
with all our might in the full confidence of our efficient prepara- 
tion to attain the desired end. And, in almost all cases, the mere 
fact of full preparation to act, and of having power enough to act 
efficiently, will be sufficient to obtain the object in view, and 
will render actual conflict unnecessary. 
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In all questions affecting the Philippines themselves, or th 
East in general, the Philippines must, of necessity, be the bag 
of these necessary preparations; and in a country so dis 
situated from the seat of government, no preparation can be 
efficient without quick, sure and secret communication. Quick 
ness of communication can be established by the laying of any 
kind of cable, whether private or national. But surety an 
secrecy can only be attained by a cable owned, controlled ang 
worked by the government itself, by its own agents. A yer 
cursory review of the book published in his own defense by the 
Spanish Admiral, Cervera, since the close of the war, will show 
how utterly impossible it is, even in time of war with strict cen- 
sorship, to maintain secrecy with private cables. In spite of al 
our efforts to isolate Cuba, and suppress all despatches regarding 
the movements of our ships, we are astonished to find how 
minutely General Blanco and Admiral Cervera were informed 
of the movements of our ships and squadrons, even on our own 
coasts. 

And this was in time of war, when all efforts possible wer 
made to maintain secrecy. What would it be in time of peace, 
with no censorship, if great preparations were on hand that it 
was vitally necessary to maintain secret, and a knowledge a 
which to our rival would be equivalent to complete frustration of 
all our plans? And let it be always remembered that the timed 
preparation is always in time of peace, before hostilities actually 
begin. When war is actually declared the time to prepare 
past, and the time to act has come; and the action will be just 
swift and sure as the preparation has been careful and perfect. 

Then, too, if the crisis does not come to actual war, it wil 
be due solely to the state of preparation our adversaries will find 
us in to maintain our rights—a preparation that will have been 
cafried on in time of peace, when the whole host of news 
gatherers of the world will have been hot on the trail for scat 
head-lines. 

What private cable company can and will guarantee the necet 
sary surety and secrecy? or, having guaranteed it, can maintain it? 
The cable history of the late Spanish war says none. The only 
guarantee is a cable laid and owned by the government itsell 
and operated by its own officials, and these officials must 
Americans first, last, and all the time. 
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From a military point of view, this question of the nationality 
of the operators is most important. No foreigner or alien of any 
description should be allowed to have any connection with the 
line in any capacity whatever. Its direction and operation should 
be American pure and simple; or betrayal of trust surely will 
follow. A glance at the conditions imposed by England on all 
English cable companies shows how jealously she guards this 
point of nationality of employees. No English cable, whether 
government or subsidized, can employ any operators other than 
English subjects. 

Turning now to the few American-owned cable lines already 
in existence, and on whom no condition as to nationality of 
operators were imposed, we notice a very different state of affairs. 
We find staffs largely made up of foreigners, especially English- 
men; and these lines, politically speaking, constitute, in fact, 
hardly more than annexes and extensions of the great British 
system that to-day dominates the world, and puts all important 
cable news, whether commercial, military or political, through 
London first, and to its intended destination afterwards. 

Such is the condition of affairs now, and in the case of this 
proposed Pacific cable, there will be simply an extension of the 
same system if the cable is laid as a private enterprise. In 
House Bill No. 2980 of the present Congress—the bill drawn in the 
interest of private ownership—we find no mention of any restric- 
tion whatever as to nationality of employees. Should this bill 
become a law, experience teaches us that the new cable, under 
private ownership, will become merely a still further extension 
of the British system; and our most important and secret in- 
structions to our fleets and armies in the far East will be at the 
mercy of, and subject to, the betrayal or perversion of alien 
operators. 

This is a point that seems to have been overlooked in the en- 
tire cable discussion; and it is one of such vital importance that 
it cannot be put in too clear and urgent a light. 

One other great military advantage of a national over a pri- 
vate cable, which seems to have been overlooked, is the pos- 
session by the government of properly equipped and manned 
cable ships. In the conflicts of the future, as clearly fore- 
shadowed in the late Spanish war, the cable and cable ship is des- 
tined to play a partly hardly secondary to that of the army and 
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fleet. The cutting or laying of cables will progress side by si& 
with the military and naval operations; and the nation that finds 
itself deprived of the means of gaining its own information, anj 
interrupting that of the enemy, will find itself at a decided dis 
advantage. Sure knowledge and quick communication mor 
than double the values of armies and fleets, and nothing 
demoralizes an enemy as to find himself cut off from knowledge, 
not only of his adversary, but of his own forces. 

All this was clearly indicated in the Spanish war, and this 
lead will be more and more followed in all future conflicts 
England alone, of all the great powers, is already fully equipped 
in this direction; but all the other leading European powers ar 
beginning to see the danger, and their brightest minds are urging 
them to repair the lack, and construct and complete their lines 
of cable defense, as necessary for ultimate self-preservation. 

It may be taken as an axiom in future wars between nations 
with outlying possessions, that a cable war will go on side by 
side with the military and naval operations; and that nation 
which has failed to provide itself with cables and cable-laying 
and cutting appliances will be worsted. Therefore, since we, by 
annexing Porto Rico, Hawaii, Guam, Tutuila, and the Philip 
pines, have joined the list of nations with far-distant island pos 
sessions, cables and cable ships and appliances have become abso 
lute necessities, unless we wish to invite defeat and humiliation 
in the first conflict. 

And that full benefit shall accrue from these aids to the 
national defense and means of offense, they should, beyond al 
question of a doubt, belong to the government. It is only in this 
way that they can be surely and absolutely controlled, and be 
ready at all times for national use; that the ships will be ready 
at all times to go silently and secretly on a*smission of destruc 
tion, to the confusion of an enemy, or on one of creation that may 
increase five-fold the value of our fleet and army. 

The inefficiency and cost of improvised measures to attain the 
same end was only too well illustrated in our continuous and 
ineffectual effort to isolate Cuba in the late war. A single prop 
erly equipped and manned cable steamer, under the Americal 
flag, would have accomplished the object in a couple of weeks 
and would have done it effectually. 

The little reliance that can be placed on private corporations 
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in like emergencies was also only too well illustrated in the same 
war. 

There was, on the eve of war, one properly equipped American- 
owned cable ship. This was the cable ship Relay, owned by the 
Central and South American Telegraph Cable Company, a com- 
pany incorporated under the laws of the State of New York. 
This ship was stationed on the west coast of South America, 
where the main lines of this company are laid. In the records 
of the State Department, we find a report from the United States 
Consul at Callao, Peru, dated April 18, 1898, reporting a sale of 
the foreign-built American cable steamer Relay, on April 14, 1898, 
to two British subjects, on behalf of the Central and South 
American Telegraph Cable Company, for $260,000, and notifying 
the Department of the paying off of the crew and change of 
fag. Further on, we find another consular report from Callao, 
dated October 29, 1898, reporting the sale back of the same 
steamer Relay, on October 13, 1898, by the same two British sub- 
jects, to the same Central and South American Telegraph Cable 
Company, for the same sum of $260,000. 

These facts speak plainly for themselves. At a time when the 
possession and use of a cable ship were vital to the interests of 
the country, the private owners of the only ship available, to 
protect the capital and dividends on their private-owned cable, 
made a transfer of the ship to the British flag just as war was 
inevitable, and transferred back again after hostilities closed, 
removing it from the power of the government to take and use 
the ship in the time of its need. 

With such experience, it would seem almost suicidal, from 
both a military and a political point of view, to trust private cor- 
porations with interests vital to the welfare of the nation; and the 
government owes it to itself, and to the people for whose protec- 
tion it exists, to provide for its own defense and security. 

Summing up all the foregoing arguments in a few words, it 
may be said that we, as a nation, are following the inevitable 
law of evolution. We have left behind our swaddling clothes, 
and have entered the field of competition with the other great 
nations of the world. We are in the struggle for political 
supremacy and commercial pre-eminence, whether we wish it or 
not, and must advance always; for stopping means stagnation or 
decay. In the struggle for life with energetic, vigorous and 
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powerful rivals, we must equip ourselves at all points, of 
pushed out of the race and swept aside by our more vigorous ag 
versaries. 

Recent experience has taught us that cables and cable ships 
will in future wars be called on to play a role scarcely injerig 
to that of naval and military forces themselves, not to mentigg 
their great peaceful role in the struggle for commercial » 
premacy. Experience has also taught us that private enterpriy 
cannot be relied on in times of emergency to sacrifice its oy 
financial interests for the public good, and that the governmeg 
must rely on and protect itself. The universal experience of J 
times and ages has taught us the absolute necessity of promp 
and reliable information to a nation’s forces for a successiyl 
issue in any struggle. That only with prompt and sure know. 
edge can the deciding blow be struck at the right time and place 
and, with that, the value of a nation’s forces is increased mam 
fold. Only with a cable can such knowledge be attained in ds 
tant lands and seas. Only with a government-owned and com 
trolled cable can the necessary secrecy and certainty be assure 
for efficient preparation and successful action. And, finally, only 
with government-owned, equipped and manned cable ships ca 
the government be assured at all times of the means of cutting, 
laying and repairing cables in the times of its need; and this 
ability to cut, lay and repair cables in time of war is destined 
be one of the great deciding features in all future colonial wan 

Therefore, if we wish to secure ourselves against all eventual 
ties, and be fully equipped to take our part successfully in th 
struggle of races that the inevitable laws of evolution force us to 
enter, let us not only fortify our ports, build fleets and equp 
armies, but let us, by all means, prepare the way to render thes 
fleets and armies efficient, and capable of their utmost usefulness, 
by supplying them with the safe, sure and prompt information, 
sO necessary to any successful undertaking. The only way 
attain this end, with certainty and success, is for the government 
to lay and operate its own cables, and to construct, equip and 
man its own cable ships; and the beginning of this great work 
cannot be made too soon. 
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THE NAVAL BATTLE OF MANILA. 


By LizuTeNANT JOHN M. Exticort, U. S. Navy. 





It will be the writer’s endeavor in the present article to present 
an accurate narrative of the Battle of Manila from the standpoint 
of a participant and eye-witness and from details gleaned by unre- 
mitting inquiry since the battle. The magnitude of the strategic 
and political results can scarcely now be predicted. 

In February, 1898, the United States squadron in Asiatic 
waters consisted of the first-rate protected cruiser Olympia, flag- 
ship of Commodore George Dewey, the second-rate protected 
cruisers Raleigh and Boston, the gunboats Concord and Petrel, 
and the old paddle-wheel gunboat Monocacy. The Olympia, 
having been on the station three years, was slated to exchange 
places with the second-rate protected cruiser Baltimore, then flag- 
ship of the Pacific station, in order that the former might finally 
reach the Mare Island Navy Yard for overhauling. The Balti- 
more was at this time in Honolulu. 

The strained relations between the United States and Spain 
over the condition of affairs in Cuba did not seem likely to lead 
to war, so the vessels of the Asiatic Squadron were in various 
Japanese and Chinese ports, engaged in the numerous peace 
missions on a foreign station, when, on the 1 5th of February, the 
whole world was horrified by the blowing up of the battleship 
Maine in Havana harbor. Nations stood aghast, and the war 
cloud formed with the rapidity of a thunder storm at the close 
of a sultry day. The Asiatic Squadron was almost immediately 
mobilized at Hong Kong. The Olympia was directed to remain 
on the station and the Baltimore was ordered out from Honolulu 
as a reinforcement. The Monocacy, being too antique and 
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infirm to be of service in battle, was left at Shanghai; one-thigj 
of her crew and half of her officers being ordered to join th 
squadron at Hong Kong. 

The revenue cutter Hugh McCulloch, en route to our Pacife 
coast by way of the Mediterranean and Asia, was directed to joig 
the squadron at Hong Kong as a despatch vessel. 

At that port every effort was made to put the vessels in fight} 
trim. Machinery was overhauled, hulls cleaned, bunkers fille 
and the ships painted a dark slate color. The British freigh 
steamer Nanshan and passenger steamer Zafiro were purchased 
the former being loaded with coal and the latter with coal anj 
provisions. 

The squadron, however, lacked a war supply of ammunition 
To remedy this the old wooden corvette Mohican was loaded with 
powder and shell at San Francisco and rushed to Honoiuly 
where her precious cargo was transferred to the Baltimore. 

The latter’s journey to Asiatic waters was a precarious one, 
for the situation had becomé so critical that war might hav 
been declared at any moment, in which event it would have been 
a telling stroke of strategy for the Spanish squadron in th 
Philippines to intercept this single cruiser in overwhelming num 
bers and capture or sink her with her invaluable munitions of war, 
When she arrived in Yokohama war seemed but a question d 
hours, and in the remainder of her journey she had to pass cloe 
to the Spanish strongholds. Anxiety in the squadron had there 
fore reached exciting intensity when, on the morning of April 2 
she appeared safely in the harbor of Hong Kong still clothed 
in her peace garb of white. Arrangements had already bea 
made to dock and coal her, so that on the morning of the 2g 
she took her place in the squadron, cleaned, coaled and in war 
paint. 

There had not been a moment to spare, for war had bee 
declared on the 23d, but the fact was not generally known til 
the next day, when Great Britain’s proclamation of neutrality 
was published and the United States squadron requested to lear 
port in twenty-four hours. 

Some repairs to the Raleigh’s machinery were incomplete, tht 
needed parts being in a machine shop on shore, but, more it 
portant still, the U. S. Consul at Manila was expected to artitt 
in Hong Kong on an overdue steamer from the Philippines with 
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important information concerning the positions and strength 
of the enemy. The Boston, Concord and Petrel, with the 
McCulloch and transports, were therefore sent to a rendezvous 
in Mirs Bay, an inlet on the China coast some thirty miles above 
Hong Kong, while the rest of the squadron remained to the limit 
of their day of grace. This did not avail, however, for the morn- 
ing of the 25th brought neither consul nor machinery, but it 
brought Commodore Dewey’s instructions to proceed to the 
Philippines and capture or destroy the enemy’s fleet. 

Atg o'clock on the morning of that day the flagship, Baltimore 
and Raleigh weighed anchor, formed column and stood out of 
Hong Kong harbor, their bands playing the “ Star-Spangled 
Banner.” The sight of that intrepid squadron, seven thousand 
miles from all support, the ports of the world closed against it in 
cold neutrality, going forth undaunted to grapple with a remorse- 
less foe in his own stronghold was too much for our Anglo- 
Saxon kinsmen to look upon unmoved. British sailors clam- 
bered into the rigging of their ships; British soldiers crowded to 
the edge of the cliffs, and cheer after cheer went after the gray, 
receding ships until they disappeared from sight, and the last 
door of hospitality was closed behind them. Then all the world 
waited and wondered. The most intensely peace-loving people 
on earth had been aroused to deadly combat. A nation which 
had not struck a blow in anger for a third of a century was about 
to meet in mortal struggle another inured to continual strife. 
Great modern engines of destruction were about to be tested for 
the first time by western races. Around the coasts of Asia, as 
upon the benches of an amphitheater, all nations of the earth 
were grouped in expectation, as the first contestant stepped forth 
into the arena and advanced upon his adversary. 

All the squadron was assembled in Mirs Bay by noon. The 
afternoon was spent distributing the Baltimore’s cargo of ammu- 
nition among the other ships. That night all lights in the ships 
were coficealed by battle-shutters in the air-ports, darkening the 
vessels so completely that one could not be seen from another, 
and a sharp lookout was kept for the enemy’s vessels. Next day 
many spars, chests, hatch-covers and other articles of wood 
which could be splintered by shells were sent to the transports. 
Twenty-four hours later a tug arrived from Hong Kong bring- 
ing the Raleigh’s repaired machinery and U. S. Consul Williams. 
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The squadron sailed immediately (27th), shaping a direct cours. 
for the Island of Luzon. The order of cruising was in two 
columns abreast. The Olympia, Baltimore, Raleigh, Petre 
Concord and Boston, in the order named composing the lef. 
hand column, and the McCulloch, Nanshan and Zafiro the Tight. 
hand one. The fighting characteristics of the squadron are given 
in the following table: 
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These vessels were also well armed with all calibers of sec- 
ondary battery guns. The McCulloch’s boilers and engines were 
above the water-line and entirely unprotected, so that she was 
unfit for the fighting line. 

The Spanish fleet in the Philippine Islands, as given in their 
official register, was as follows: 
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BED cbnciasaceessoccces 508 1 12 108 
6 gunboats (200 tons) ..... 1200 6 90 489-252 
7 gunboats (150 tons) ..... Se ee 7 105 24 . 
9 gunboats (50 tons)...... 450... ws ae ne we 23 —C 
Manila (transport)........ ae 3 12 7 . 
Cebu (transport).......... 532 1 6 88 
General Alava (transport) . 532 2 6 

EE ee 20,693 7 #7 2 47 2047 3455 B 
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Consul Williams brought information that the greater part of 
the above fleet, some smaller gunboats excepted, was mobilized 
in Manila Bay; that there were three or more batteries along 
the water front of the city, two on Sangley Point protecting the 
navy yard at Cavite, one or more at Mariveles, two or more on 
Corregidor and Caballo Islands and one or more on the south 
shore of the entrance to the bay, all of six- to nine-inch caliber. 
Mr. Williams had also been credibly informed that the customary 
entrance to the bay between Corregidor Island and Mariveles, 
and the waters in the vicinity of Cavite, had been extensively 
mined. He further stated that a large merchant transport, the 
Isla de Mindanao, of the Compania Transatlantica, arrived the 
day beiore his departure, laden with munitions of war, including 
coast guns, automobile torpedoes and submarine mines, the latter 
intended for the larger entrance to the bay south of Corregidor. 

Assuming, then, that each shore battery contained at least two 
guns, which afterwards proved to be an under estimate, and that 
the Spanish Admiral was going to make his stand in Manila Bay, 
Commodore Dewey had to expect to draw the fire of at least five 
batteries, of ten 6-inch guns or larger, whichever entrance to the 
bay he chose and whether he found the Spanish fleet at Manila 
or Cavite. Since a commander, when entering a theater of opera- 
tions, must look to the contingency of the whole enemy’s force 
being combined to the best advantage against him, we may 
now tabulate the elements of the opposing forces as they must 
have presented themselves to Commodore Dewey when he started 
for Manila. 


United States. Spanish. 
7 cruisers. 
Vessels... ) > Cruisers. 6 gun boats. 
3 gunboats. 25 mosquito vessels. 
Armed Tonnage, 20,438. 20,693. 
Main B Guns, 55. 49 or more. 
Broadside, 3700 lbs. 3000 lbs. 
Men afloat, 1807. 8455. 
Torpedoes, 10. 18. 


We must add to this the probability that the entrances to the 
bay and the approaches to Manila and Cavite were strewn with 
submarine mines. Hence, assuming that the Spaniards were 
fairly good marksmen and that the best dispositions would be 
made of their material, it must be conceded that the apparent 
Odds were not in favor of the United States squadron. 
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On the afternoon of the first day out from Mirs Bay all hands 
were called to muster on each ship and the following proclamy. 
tion of the Governor-General of the Philippines was read: 


‘* SPANIARDS :—Between Spain and the United States of North America 
hostilities have broken out. 

‘* The moment has arrived to prove to the world that we possess the Spirit 
to conquer those who, pretending to be loyal friends, take advantage of oy 
misfortunes and abuse our hospitality, using means which civilized nations 
count unworthy and disreputable. 

‘The North American people, constituted of all the social excrescences, 
have exhausted our patience and provoked war with their perfidious mach. 
inations, with their acts of treachery, with their outrages against the law of 
nations and international conventions. 

‘* The struggle will be short and decisive. The God of Victories will give 
us one as brilliant and complete as the righteousness and justice of ou 
cause demand. Spain, which counts upon the sympathies of all the 
_ nations, will emerge triumphantly from this new test, humiliating and 
blasting the adventurers from those States that, without cohesion and with- 
out a history, offer to humanity only infamous traditions and the ungrateful 
spectacle of Chambers, in which appear united insolence and defamation, 
cowardice and cynicism. 

‘* A squadron manned by foreigners, possessing neither instruction nor 
discipline, is preparing to come to this archipelago with the ruffianly inten- 
tion of robbing us of all that means life, honor, and liberty. Pretending to 
be inspired by a courage of which they are incapable, the North American 
seamen undertake as an enterprise capable of realization, the substitution 
of Protestantism for the Catholic religion you profess, to treat you as tribes 
refractory to civilization, to take possession of your riches as if they were 
unacquainted with the rights of property, and to kidnap those persons 
whom they consider useful to man their ships or to be exploited in agricul 
tural or industrial labor. 

** Vain designs! Ridiculous boastings ! 

‘*Your indomitable bravery will suffice to frustrate the attempt to cary 
them into realization. You will not allow the faith you profess to be made 
a mock of ; impious hands to be placed on the temple of the true God ; the 
images you adore to be thrown down by unbelief. The aggressors shall 
not profane the tombs of your fathers, they shall not gratify their lustful 
passions at the cost of your wives’ and daughters’ honor, or appropriate the 
property your industry has accumulated as a provision for your old age. 
No, they shall not perpetrate any of the crimes inspired by their wicked 
ness and covetousness, because your valor and patriotism will suffice to 
punish and abase the people that, claiming to be civilized and cultivated, 
have exterminated the natives of North America, instead of bringing © 
them the life of civilization and of progress. 
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“Philippinos, prepare for the struggle and, united under the glorious Span- 
ish flag, which is ever covered with laurels, let us fight with the conviction 
that victory will crown our efforts, and to the calls of our enemies let us 
oppose with the decision of the Christian and the patriot, the cry of ‘ Viva 


Espana.’ 


‘« Your General, 
‘*BASILIO AUGUSTIN DAVILA.”’ 
“ Manila, 23d April, 1898. 


Immediately after the reading of this remarkable document the 
crews were informed that they were bound for the Philippines 
to “capture or destroy the Spanish fleet.” Probably no such 
cheers have ever before floated over the China Sea as then went 
up from each ship of the squadron, assuring each commander that 
he need not count alone on the skill and obedience, but upon the 
eagerness and enthusiasm of the men behind the guns. 

The run across the China Sea was made as directly and with as 
little attempted concealment as if on a peace mission. Lights 
were carried at night and electric signals freely exchanged; but 
gruesome preparations were going on within each ship. Anchor 
chains were hung about exposed gun positions and wound 
around ammunition hoists; splinter nets were spread under boats; 
bulkheads, gratings and wooden chests were thrown overboard; 
furniture was struck below protective decks; surgical instruments 
were overhauled and hundreds of yards of bandaging disinfected. 
The sea was strewn for fifty leagues with jettisoned woodwork 
unfit to carry into battle. 

Leaving this squadron seeking its adversary with such grim 
directness, let us see what the Spaniards were doing. 

A war board had been in session at Manila for two months de- 
vising means for defense. It directed the erection of batteries at 
the entrances to Manila and Subig Bays, the laying of mines and 
the mobilization of the fleet, but its members were fatally at vari- 
ance as to where the fleet should make a stand. The command- 
ant of the land forces at Manila wanted it in front of the city 
supported by the water-front batteries. The Spanish Admiral 
wished to go to Subig Bay. The idea of utilizing the tactical 
advantages of some of the many channels around the other 
islands, maintaining a “ fleet in being,” and causing the American 
squadron to fritter away its scanty supply of coal and provisions 
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in vain attempts to strike a crushing blow, does not seem to haye 
been entertained. 


Manila Bay is a vast pocket in the west side of the island of 
Luzon, twenty-odd miles deep and nearly as many wide, with ap 
entrance ten miles across, divided by the island of Corregidor 
into channels known as Boca Chica and Boca Grande, two mile 
and six miles wide respectively. Subig Bay, thirty miles farther 
north, is almost exactly similar but much smaller. 

On the night of the 25th of April, Admiral Montojo took his 
squadron to Subig Bay with a view to making his stand there 
He found four 15 cm. guns (and ammunition) landed on the island 
at the entrance, but which could by no possible effort be em- 
placed within a month, so remaining there only long enough to 
repair the Castilla, which had developed a serious leak around 
her stern tube, he returned to Manila Bay on the evening of 
April 29 and anchored his squadron off Cavite Arsenal, where 
he prepared for battle. By that date the land defenses of Manila 
Bay, though not complete, were formidable. Guarding the Boca 
Chica were three 8-inch Armstrong muzzle-loading rifles on 
Corregidor Island, three 7-inch muzzle-loading rifles on Punta 
Gorda and two 16-cm. converted breech-loading rifles on Punta 
Lasisi. 

Guarding the Boca Grande were three 6-inch Armstrong 
breech-loading rifles on Caballo Island, three 16-cm. muzzle-load- 
ing rifles near Punta Restinga and three 12-cm. breech-loading 
rifles on El Fraile Rock. The last-named guns were taken from 
the gunboat Lezo and those on Caballo from the cruiser Velasco, 
which were undergoing repairs at Cavite, and so far from ready 
that all hope of getting them into service for the war had been 
abandoned. 

The Don Antonio de Ulloa was unfit to steam. This vessel 
was therefore moored head and stern just inside Sangley Point, 
over which she could readily fire, and her inshore (port) battery 
was removed and emplaced on shore about a mile and a half 
westward, at Canacao. One of these two guns was ready for 
service and used on the first of May. 

There was also on Sangley Point a modern fortress of masonry 
and earth in which were mounted two 15 cm. Ordonez breech 
loading rifles. As the batteries at Manila do not enter seriously 
into this narrative they will not be described. 
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Mines are said to have been laid in the Boca Grande, off 
Cavite, and to N.Ed. of St. Nicholas shoal. 

Admiral Montojo anchored his squadron across Bakoor Bay in 
a N.Ely and S.Wly line somewhat curved back toward Bakoor; 
his left, prolonged by the Ulloa, resting on Sangley Point and hav- 
ing the protection of Sangley and Canacao batteries. Besides being 
in shoal water, it was further protected from being turned by a 
line of iron lighters loaded with sand and moored together head 
and stern, extending in prolongation of Sangley Point, screening 
the ships on the left wing but in no way masking their fire. From 
Sangley Point to the N.Ed. the Spanish ships were disposed as 
follows: Don Antonio de Ulloa, Castilla, Reina Cristina (flag- 
ship), Don Juan de Austria, Isla de Cuba, Isla de Luzon. A 
little inside and abreast the others lay the Marques del Duero, 
and possibly the Argos, but there are some indications that the 
latter remained at the arsenal, as did the Velasco, Lezo and trans- 
port Manila. A small armed guard was kept on each of these 
latter vessels and their crews distributed among the other ships, 
the greater number going to the Reina Cristina. The ships 
were cleared for action, light spars and boats sent ashore, etc., 
but many minor items were left to the last moment, so that the 
squadron went into battle without unshipping awning stanchions, 
hatch canopies, or gangway ladders, and, excepting her gun 
sponsons, the Castilla was still painted white. 

Two 6-inch Armstrong muzzle-loading rifles mounted on the 
ramparts of Fort San Felipe in Cavite Arsenal could fire over the 
squadron at the enemy. 

By the Spanish disposition for battle, the United States 
squadron would have to endure the fire of three 16-cm., three 
é-inch and three 12-cm. guns, a broadside of 725 pounds of metal, 
in entering the Boca Grande, or of five 8-inch, two 7-inch and 
two 16-em. (898 pounds) in Boca Chica, beside running the risk 
of submarine mines at three different points in the approach to 
Cavite, and would then have to fight eight or nine vessels and 
three shore batteries, mounting in the aggregate 36 guns and 
throwing a broadside of 1,800 pounds of metal, or, more briefly, 
Commodore Dewey had actually to encounter 45 guns throwing 
2,525 pounds of metal. The rapidity with which he got in touch 
with his adversary prevented the emplacement of several more 
guns at Sangley and Canacao and the mobilization of the re- 
maining gunboats of the Spanish fleet. 

33 
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On the morning of April 30, the United States squadron 
reached the coast of Luzon near Cape Bolinao, stood close in 
under the green, mountainous bluffs and coasted southward, 
keeping a sharp lookout for the enemy. The Boston and Cop. 
cord were sent ahead at full speed as scouts and to search Subig 
Bay. Later in the day the Baltimore was also sent ahead to Subig, 
where, upon arriving, she found the other two ships coming out, 
they having skirted all round the bay and seen nothing of the 
enemy. It is interesting to note that twenty-four hours earlie 
they would have found there nearly the whole Spanish fleet 
The Baltimore stopped a Spanish schooner with a shot acros 
her bow, but her crew professed the densest ignorance of the 
whereabouts of a single Spanish naval vessel. 

It was nearly sunset when the squadron reassembled at the 
entrance to Subig Bay. Here Commodore Dewey stopped and 
called his captains on board the flagship to receive what proved 
to be their final instructions before the battle. It was a deeply 
impressive scene: these nine ships, dark as the clouds of a gather 
ing storm, resting against a background of bright green hills and 
graceful waving palms, and illumined by the golden radiance of 
the setting sun; over them sweeping the light land breeze, wait- 
ing the perfume of fragrant tropical flowers, and from their decks 
the notes of their bands rising in evening concert as they played, 
by instinctive agreement, “ There'll be a hot time in the old town 
to-night.” The stage had been set, the orchestras were playing 
the overture and the curtain was about to rise upon a new and 
terrible international tragedy. 

The captains soon returned from their conference and once 
more the squadron was put in motion, but now the McCulloch, 
Nanshan and Zafiro fell directly astern of the Boston, so tha 
there was formed a single column, flagship leading, transports 
in the rear. It was quickly known, almost without the telling, 
that Commodore Dewey was going to run past the forts into 
Manila Bay that night and engage the enemy as soon as found 
in the morning. Only a single white light at the stern of eat 
ship was to be shown, screened in all directions but astern, ® 
guide the next ship behind. 

The night was ideal for the enterprise. The little light needed 
to find the entrance to the bay was furnished by a young moo 
which would set soon after midnight. After it had served 
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, and the dark outlines of Corregidor Island had been 
discerned, a screen of passing clouds hid the moon almost con- 
santly from view, giving the benefit of its diffused light but 
seldom permitting a sheen upon the water. 

Early in the evening the crews were called to quarters, guns 
cast loose and loaded, ready ammunition ranged on deck and 
every preparation made for battle. Then officers and men not 
actually on watch were allowed to sleep on their arms till the 
moment for action. Most of them were still standing about the 
decks in low-conversing groups, however, when, at 10.40, the 
word was quietly passed around to stand to the guns. The 
squadron was approaching the Boca Grande. The mountainous 
headlands at the entrance to the bay were looming up on either 
hand, occasionally thrown out in bold relief by sluggish, copper- 
colored lightning from thunder clouds behind them. A darker, 
nearer object lay between like a huge, ill-moulded grave. 
This was Corregidor Island, the armed sentinel of the bay. 
There was a light-house upon this island and also upon its little 
neighbor, Caballo, but neither was lighted. Straight on the 
squadron steamed, now at the moderate speed of 8 knots, as 
confidently as if through a lighted channel. American officers 
were guiding it, and no hired pilot. It is probable that few of 
the navigators who conned those ships into Manila Bay that 
night had ever been there even in the broad light of day, but 
United States naval officers are educated and trained for such 
emergencies. 

Nearer and nearer loomed Corregidor as these ghost-like ships 
stole on undiscovered. Even to each other they were scarcely 
visible; each seemed alone save for a little white light ahead, 
always leading onward. Guns were silently trained ever toward 
the dark cliffs, which were constantly searched with night-glasses. 
At last the island was abeam. Men held their breath and hearts 
almost stood still. Where were the Spanish lookouts? where 
their picket boats? where their terrible mines? The flagship ran 
boldly close up to El Fraile Rock in order to shape from it a good 
course into the bay, little suspecting that a battery had been 
erected upon it. 

Midnight came and went and the hope began to form that the 
squadron would get into Manila Bay undetected, when suddenly 
a light was displayed, apparently on a vessel in Mariveles Bay, 
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then a bright light flared up on the south shore near Puntg 
Restinga. The flagship, in turning at El Fraile Rock, had dis. 
closed her stern light toward Restinga, and at the same Moment 
soot in the McCulloch’s smokestack caught fire. The signal x 
Restinga Point was answered by a bright rocket on Corregidor 
and a flare-up light on El Fraile. Then Restinga battery shot 
out a sharp tongue of flame, followed by a dull report, and the 
rising notes of the first screaming shell came nearer and neare 
till it passed with a fierce hiss high over the Raleigh and plunge 
in the water beyond. Another followed quickly, falling jug 
astern of the Baltimore. Restinga battery fired no more by 
now Fraile opened. The Raleigh and some of the rear vessel 
returned the fire; one shell, as afterward discovered, bursting & 
rectly in the midst of this battery and silencing it after it had 
fired but three times. Caballo and Corregidor remained silent 
It is probable that at a distance of three miles the passing ships 
were wholly invisible except when discovered by their stem 
lights. 

It was twelve minutes past midnight when the first gun wa 
fired, and in half an hour the whole squadron had passed out o 
range unscathed into the still waters of Manila Bay. Twenty 
miles away the sky was illumined by the lights of the city. 

Excellent navigation, cool judgment and daring audacity had 
foiled three batteries and knocked off 725 pounds from th 
enemy’s available broadside. 

Concealment was no longer necessary. Bright rows of electric 
signal lights, red and white, were flashed from ship to ship, untl 
the chagrined and astounded Spaniards on Corregidor must have 
thought the Americans were holding a water carnival. It was 
only the flagship setting the speed at four knots for the remainder 
of the night, and calling the McCulloch and transports up on her 
port beam. 

The lights died out, crews were allowed to sleep at their gums 
and the squadron continued its silent journey towards its slum 
bering adversaries. 

That the Americans would dare to run the batteries, pass over 
probable mine fields and be able to find their way into Manila 
Bay in the dead of night, and that on the first night of their arrival 
on the coast, without even a casual reconnoissance to take nott 
of these difficulties, seemed never to have entered the Spanish 
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mind. The Spaniards had exact information by cable from Hong 
Kong of the sailing of the American force from Mirs Bay, and 
were promptly informed from Bolinao and Subig of its arrival 
on the coast. Nevertheless Admiral Montojo seemed to think 
he had still a few days’ grace, for among his captured effects 
were found an order for his ships to be ready for a grand inspec- 
tion on the morning of May 1. Fires were banked on the ships 
and many officers were sleeping ashore at the Arsenal with their 
families when the dull boom of the guns at Corregidor gave warn- 
ing that the enemy was creeping upon them in the darkness. 

It was two o'clock in the morning when Admiral Montojo was 
informed by telegraph that the whole American squadron was in 
the bay. Steam was ordered at once, officers and men were 
turned from their slumber and their families and hurried aboard 
ship, many of them never to return alive, and every preparation 
was made for battle. 

The night was sultry; the light breeze of the evening died out; 
the sky gradually cleared. In the early dawn Manila Bay was 
like a sheet of silver. Toward five o'clock a forest of masts 
became indistinctly visible to the Americans right ahead, and be- 
hind them the white houses of Manila. Close scrutiny showed 
only merchant vessels, but almost at the same time, off to the 
tight, was seen a number of white buildings on a low point, and 
beyond them a line of dark gray objects on the water. The 
Olympia immediately headed straight for these, followed by the 
squadron in column. They quickly developed into the Spanish 
ships off their arsenal at Cavite; one of them, the Castilla, being 
white, showing out with great distinctness. The black merchant 
transport Isla de Mindanao lay in prolongation of the line 
to N.Ed. 

Only holding his course toward the enemy’s ships long enough 
to make out their number and disposition, Commodore Dewey 
headed again toward Manila, and at 5.05 hoisted the signal 
“prepare for general action.” 

Everybody was already up, all peering through the mist of the 
morning. On some ships a little coffee had been served, but, 
on all, the men were without breakfast; galley fires remaining 
extinguished. When that awe-inspiring signal went up to the 
flagship’s yardarm the Stars and Stripes broke from every staff 
and masthead in the squadron. Twenty-six American flags 
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floated in deadly challenge before the incredulous eyes of awaki 
Manila. The McCulloch and transports were then left in the 
middle of the bay and the fighting column turned to gs 
sweeping slowly past the city of Manila as if passing in review, 
and headed directly for the Spanish fleet. At the same time the 
Spanish colors'were displayed at the gaffs and flagstaffs of the 
enemy’s ships. As most of these had sent down their topmasts 
and left them ashore, no flags flew at their mastheads except on 
the Castilla, and the Admiral’s flag on the Cristina. Almog 
immediately the batteries at Cavite and Manila opened fire, by 
their shells fell short and were ignored. At 5.20 the Spanish 
ships opened, but these shells, too, fell short, and the Americas 
squadron stood on without replying. 

At last, just as the sun of May 1 rose over the hills ang 
meadows of Luzon, the Olympia’s eight-inch guns in the for 
ward turret burst forth at 5,000 yards range as the signal that the 
action should begin, she herself turning to starboard and leading 
the column past the enemy with port broadsides bearing. About 
the same time two white columns of water rushed upward i 
front of the flagship as if from exploded mines. 

The smoke from the first discharge, as it sagged away, die 
closed a long, lead-colored launch coming out from behind 
Sangley Point and standing rapidly toward the flagship, flying 
the Spanish flag. The secondary batteries of the flagship an 
Baltimore turned upon her a hail of shell, under which she stool 
on for awhile with plucky persistence, but finally fled toward 
Sangley Point, where she was beached and abandoned under th 
guns of the fort. She was afterward claimed by the owner of the 
marine railway at Canacao, a Britisher, who said she was only 
going to market at Manila, but as this man’s Spanish sympathies 
and interests were strong, it seems quite probable that she hal 
been impressed by the enemy as a torpedo-boat. 

The battle had now commenced in earnest, and both squat 
rons were enshrouded in dense white billows of smoke, et 
increasing in volume and incessantly pierced by red tongues @ 
flame; while the heavy jarring reports of great guns, the hiss atl 
scream of projectiles and the sharp bursting of shells added th 
awful majesty of terrific noise to the vivid grandeur of fire and 
smoke. It soon became evident that the Spanish Admiral 
content to fight in his constricting position, which prevented his 
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maneuvering the squadron as a whole, and left each of his ships 
to independent action in bringing their batteries to bear. In 
that stubborn combat of two and a half hours the Spanish ships 
fought like beasts at bay. Every divisional officer in the Ameri- 
can squadron had studied the fighting qualities of each of the 
enemy’s vessels, and every American ship, as if by common 
agreement, concentrated on the Reina Cristina, the enemy’s 
flagship and most formidable vessel. Only when guns would 
not bear upon her were they turned upon others and then gen- 
erally upon the Castilla, of equal size and armament, though 
built of wood. The shore batteries were permitted to keep up 
their incessant fire with only rapid-fire guns replying to them. 
The failure of these comparatively undisturbed batteries to score 
a single hit can only be accredited to execrable marksmanship, 
but the poor work of the Spanish ships was undoubtedly largely 
due to the murderously demoralizing fire which they were com- 
pelled to endure and to their bunched position. 

The American squadron stood past the Spanish ships and 
batteries in perfect column at six knots speed, making a run of 
two and a half miles, then returned with starboard guns bearing. 
The first lap followed the five-fathom curve as marked on the 
charts, and each succeeding one was made a little nearer, as 
soundings showed deeper water than the chart indicated. The 
range was thus gradually reduced. Let the unprofessional 
reader note the great range of modern ordnance by pausing here 
to realize that with moving guns and moving targets a whole 
squadron was destroyed and hundreds of people killed a mile to 
three miles away. 

Under the miraculous providence which ordered the events of 
that day those six American ships steamed serenely back and 
forth unharmed for nearly three hours. Shells flew over them, 
between masts and stacks and ventilators; shells fell beside them 
and flung sheets of water over their guns and gunners; shells 
falling far short bounded and wobbled over their mastheads; 
shells incessantly burst above, ahead, astern and around them, 
but on they went unhurt; their gunners unheeding the din, lead- 
ing and training and firing with the rapidity, regularity and accu- 
facy of machinery. Only three ships brought scars out of the 
fight—the Olympia, Boston and Baltimore. Fragments of a 
bursting shell ripped across the flagship’s bridge, passing close to 
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the Commodore and his chief-of-staff, and other fragments 
scarred her sides without penetrating. A _ well-aimed sho 
struck the Boston near the water on the port side aft. The 
shell burst in the drawers under an officer’s bunk, wrecking 
and setting fire to the room, but prompt measures extinguished 
the fire. Another shell passed through this ship’s foremast only 
a few feet from her captain as he stood on the bridge, but jt 
fortunately failed to explode. Another small shell burst in her 
port hammock netting, starting a slight fire, which was quickly 
put out. 

The Baltimore was less fortunate, being struck five times, not 
counting a hole in her flag at the main, a main brace (of a signal 
yard) shot away and a bare shave on the rim of the after ventilator, 
The first shell, a 6-pounder, entered under the starboard forward 
six-inch gun and burst harmlessly in a clothes-locker on the 
berth deck. The second, of the same caliber, struck at the water- 
line amidships on the port side and burst in a coal bunker, 
Another 6-pounder quickly followed some feet higher, cutting 
the exhaust pipe of the port ventilating blower engine on the 
berth deck, and exploding harmlessly, one piece sticking in the 
shoe-sole of the man running the blower engine. The fourth 
hit was perhaps the most remarkable in the annals of naval war- 
fare, for a 12-cm. (nearly 5-inch) armor-piercing shell (weighing 
55 pounds) crossed the ship’s deck and returned, almost to the 
point of entry, passing each time through a group of fourteen 
men without actually hitting a soul. This shell entered the star- 
board bulwarks abreast the main rigging a few inches above the 
spar deck, ploughed up the wooden deck planking and struck 
a steel beam, cracking it through. The beam deflected the pro- 
jectile upward so that it passed sideways through both sides of 
the steel combing of the engine-room hatch, after which it was 
again pointed straight, then struck the left recoil cylinder of the 
port 6-inch gun and glanced from this to the inside surface ot 
the semicircular gun-shield. This changed its course nearly 
180 degrees, and it flew again across the deck, struck an iron 
ladder on a ventilator, fell to the deck, spun rapidly on its side 


* One shell struck squarely on her starboard side and another cut the 
signal halyards from the flag lieutenant’s hand. Her rigging and fixtures 
above her bulwarks were cut in several places. 
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and rolled into the waterway scarcely twenty feet from where 
t first entered. On its first trip this shell struck a box of 3-pdr. 
ammunition, bursting several charges. Fragments of these and 

inters from the deck wounded two officers and seven men, 
all so slightly that many of them continued their duties after 
surgical attendance on the spot. The officer commanding the 
division, who received a slight wound in the arm, was standing 

n the engine-room hatch (in order to see over the bulwarks) 
when the shell passed through it. He and several iron gratings 
over the hatch were thrown upward by the blow. A powder- 
man, near whom the shell passed upon its return trip, was ren- 
dered instantly unconscious from the windage, falling flat upon 
his face and not fully recovering consciousness for twenty-four 
hours. The port gun was disabled, for when fired again it 
would not run out to battery on account of the deformed cylinder. 
The last shell to score a hit on the Baltimore struck the water on 
near her port bow, ricochetted end-over-end above the heads 
of an 8-inch gun’s crew and past the captain and navigator on 
her bridge; then tumbled into the cowl of a ventilator. 

In the early part of the action the Baltimore’s two quarter-boats 
were blown to pieces by the blasts of her own guns, and their rem- 
nants were cut adrift, making a gruesome wreckage in the squad- 
ron’s path. 

The pall of smoke which hung between the contending vessels 
prevented the effect of many shots from being seen, but close 
scrutiny with glasses gave the comforting assurance after the 
first twenty minutes that the enemy was being hit hard and 
repeatedly, and as the range grew less, so that gun’s crews could 
watch the fall of their shots with the naked eye, many an ex- 
ultant cheer went up from every ship. Naked to the waist and 
grimy with the soot of powder, their heads bound up in water- 
soaked towels, sweat running in rivulets over their glistening 
bodies, these men who had fasted for sixteen hours now swung 
shell after shell and charge after charge, each weighing a hun- 
dred to two hundred and fifty pounds, into their huge guns and 
trained these monster engines of destruction, weighing fifteen to 
twenty tons, all under a tropical sun which melted the pitch in 
the decks, utterly unconscious of fatigue, and oblivious of the 
fact that each and every one of them was in momentary danger 
of being mangled out of all semblance to humanity. Such is the 
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exaltation of battle! Even greater was the endurance of those 
below, imprisoned beneath huge battle gratings and behing 
water-tight doors, facing the white heat of furnace fires ang 
breathing an atmosphere at two hundred degrees; knowing not 
the tide of battle; knowing not if the shocks which continually 
shook their ships were from their own guns or from the enemy's 
shells, but knowing full well that for themselves in case of de 
aster there was no escape, but death amid the horrors of scalding 
steam, searing fire and in-rushing water. 

Toward the end of the action the Cristina stood out as if unable 
to endure longer her constricted position, but the concentration 
of fire upon her was even greater than before, and she turned 
away like a steed bewildered in a storm. It was seen that she 
was on fire forward. Then a six-inch shell tore a jagged hole 
under her stern from which the smoke of another fire began to 
seep out. Right into this gaping wound another huge shell 
plunged, driving a fierce gust of flame and smoke out through 
ports and skylights. Then came a jet of white steam from 
around her after smokestack high into the air, and she swayed 
onward upon an irregular course toward Cavite until aground 
under its walls. 

The Spanish Admiral’s flag was now hoisted upon the Isla de 
Cuba, and many guns were turned upon it, but the excellent 
target presented by the white sides of the Castilla held for hera 
large attention. Shell after shell burst in her hull, and the dark 
columns of smoke which followed told of deadly fires started. 

Then the Duero pointed her long ram out past Sangley Point, 
either preparing to use a torpedo or endeavoring to escape, but 
she received the same storm of shells as the Cristina, and retired 
on fire. 

It was now 7.30. The Cristina was out of action and on fire, 
the Castilla’s guns were almost silenced, and all the rest of the 
Spanish fleet except the Ulloa were retiring behind the mole a 
Cavite Arsenal, whence they could not possibly escape. It was 
at this time erroneously reported to Commodore Dewey that 
his ammunition was running short, so at 7.35 the flagship 
signalled “ Withdraw from action,” followed by “ Let the people 
go to breakfast.” Ten minutes later the American squadron 
stood out beyond the range of the persistent shore batteries and 
came to rest. Battle gratings were lifted and grimy men crowded 
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on deck, clambering upon every available projection on the blis- 
tered, flame-scorched sides of their ships to cheer each other like 
demons released from Hades. Commanding officers were then 
called on board the flagship to discuss plans of final destruction. 

Meantime let us look at the Spanish side. Having part of the 
Velasco’s crew and additional marines from the Arsenal, the 
Reina Cristina is said to have gone into action with 493 men all 
told. As soon as the American gunners got her range the car- 
nage was dreadful, but there were plenty to fill the dead men’s 
places at the guns, and they were fought gallantly and without 
slacking for more than half the action. Admiral Montojo was 
posted upon the characteristics of all his opponent's ships except 
the Baltimore. She was a “ Johnny-come-lately” in the squad- 
ron, of whom he had received but meager information. Her great 
apparent size, her heavy battery and her immunity from injury 
finally convinced him that she was a battleship. He then directed 
the Cristina’s battery upon her with armor-piercing shells. 

In the early part of the action a shell burst in the Cristina’s 
forecastle, almost annihilating four rapid-fire guns’ crews; a frag- 
ment striking the foremast and flinging splinters upon the bridge 
which disabled the helmsman. Lieut. Don Jose Nunez imme- 
diately took the wheel and steered the ship until her steering 
gear was destroyed. The next heavy shell burst among the 
crew's lockers on the orlop deck and started a fire which was 
with difficulty extinguished. Then an eight-inch shell pierced 
the shield on the port forward 16 cm. gun and burst in the midst 
of the gun’s crew. This was just in front of the bridge. Under 
his very feet Admiral Montojo saw in a moment of time a gun 
disabled and twenty men torn to pieces. 

The Spanish Admiral seems at last to have realized that to 
continue the fight where he was meant certain annihilation, and 
with desperation he headed the Cristina toward the American 
flagship. She could more easily have faced a hurricane. Shells 
of all calibers from every American ship plunged into her fore- 
castle and swept her upperworks. An eight-inch shell, bursting 
forward, started anew the fire on the orlop which its companion 
shells now prevented from being extinguished, and it was neces- 
sary to turn the ship’s bow from the enemy in order to fight the 
flames. As she swung broadside on a large shell plunged into 
her superheater and burst, scalding and killing a gunner’s mate 
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and twelve men. Next came a six-inch shell which burst in the 
ward room, already turned into a bloody hospital, tearing out the 
after part of the ship, killing the wounded and starting a ney 
fire. Then the mizzen topmast and spanker gaff came down 
with a crash, bringing the Spanish ensign and Admiral Montojo’s 
flag to the deck, but these were quickly rehoisted on other 
halyards. 

A shell now carried away the steam steering gear on the bridge 
and an attempt was made to connect the hand-wheel aft, but the 
ship swung stern to the enemy and was exposed to a raking 
fire. The next large shell which hit killed nine men. Then came 
the coup de grace. An eight-inch shell plunged into the stern, 
annihilating the hand steering gear and the men working upon it, 
tore its way on a long slant to the engine-room and cut the ex- 
haust pipe leading to the condenser. 

The Cristina drifted aimlessly onward toward Cavite, followed 
by an undiminished hail of projectiles. Her blood-drenched 
decks were cumbered with redly dripping human fragments and 
writhing and groaning wounded. Only one gun captain and 
another petty officer, with a few unwounded sailors, now went 
from gun to gun in the waist of the ship loading and firing. 
Flames were licking their way from bow and stern, consuming 
the wounded as well as the dead. The after magazine was now 
flooded, orders were given to scuttle the ship, and the Cuba and 
Luzon were signalled to rescue the crew. The Duero also 
assisted, and boats from the arsenal, but scores of men were im- 
prisoned beneath a roaring furnace with only the choice between 
rushing up to die in its devouring flames or remaining below to 
drown in the rising waters. The captain, Don Luis Cadarso, 
was killed by a shell while superintending the rescue of the sur- 
vivors. All who could be gotten out of the doomed ship were 
landed at Cavite and mustered. One hundred and sixty answered 
to their names, and of these ninety were wounded. Thus, out 
of 493 on that ship, 333 brave sailors were dead or missing and 
go more were hors de combat. 

Admiral Montojo estimates that the Cristina was hulled sev- 
enty times before he left her. An officer who remained on her to 
the last moment says she was hit far oftener. 

The Castilla remained at anchor during the action, fighting 
her port guns until her port side was riddled, then by chance her 
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chain was cut and she swung around till her starboard guns bore. 
Being a wooden vessel she was repeatedly set on fire and her 

nners had frequently to leave their guns and subdue flames. 
About the middle of the action, after her wardroom had become 
filled with wounded, a large shell burst in it, killing nearly all and 
starting a fire which could not be subdued. The after magazine 
was then flooded. A little later another shell of large caliber struck 
her amidships near the water-line, bursting in the machinery 
and starting another fire which finally got beyond control. 
Toward the close of the action a third large shell burst under the 
forecastle and set fire to her forward. The forward magazine 
was cut off by flames so that it could not be flooded and the ship’s 
destruction became a certainty. A prearranged distress signal 
was then hoisted and boats put off from Cavite to rescue her 
crew. Her captain and 23 men had been killed and 80 wounded. 
At about ten o’clock the last man who could be found alive was 
taken out, her flag was hauled down and she was abandoned, 
burning and sinking. 

When the Cristina sagged out of action the next best target 
was the Austria and many more guns were turned upon her. 
Her bridge and pilot-house were completely wrecked by heavy 
shells. The steering gear was demolished and the man at the 
wheel killed. At this time, too, the gunboat Duero, after her 
dash, was running for cover with a fire under her forecastle. 
The Austria, having now to be steered below decks, was scarcely 
under control. Admiral Montojo realized he was completely 
beaten and made signal to retire behind the arsenal and scuttle 
and abandon the remaining ships. The demoralization is inde- 
scribable. Ships crowded helter skelter into Bakoor Bay, 
grounding and anchoring anywhere when out of sight of the 
enemy. The sea-valves of the Austria, Cuba and Luzon were 
broken, and officers and men hurried ashore without stopping 
for personal effects. Photographs of wives and daughters were 
afterward found upon their bureaus; silver toilet articles and 
bric-a-brac remained untouched; money lay scattered upon cabin 
floors. Admiral Montojo had a slight wound in his leg dressed 
in Cavite, then took a carriage and fled to. Manila. 

At this time the American sailors were at breakfast, the ships 
drifting idly upon the placid waters of the bay, shells from 
Manila and Sangley falling harmlessly some cable lengths away. 
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While the captains were with the Commodore a strange steamer 
was sighted coming up the bay and keeping close to the Cayite 
side. When the conference broke up the captain of the Balt. 
more was directed to intercept this vessel while the rest of the 
squadron stood in to complete their morning’s work. The Bal 
timore was therefore considerably in advance of the squadron, 
standing directly in toward the beach across the steamer’s bow, 
when the latter was discovered to be a merchantman, and the 
McCulloch was directed to stop her, while the Baltimore was 
signalled to lead into action. Sounding as she went, she got 
safely within 2,500 yards of the beach, then turned to port at 
11.05 and steamed slowly, signalling ‘‘ Permission to attack 
enemy’s earthworks.” Then followed for ten minutes a duel with 
the batteries which is attested by the onlooking squadron (not 
then within fighting distance) as one of the most magnificent 
spectacles of the day. The big cruiser, slowing and creeping along 
at a snail’s pace, seemed to be in a vortex of incessant explo- 
sions both from her own guns and the enemy’s shells. At times 
she was completely shrouded in smoke and seemed to be on fire, 
while every shell she fired was placed in the earthworks as accu- 
rately as if she were at target practice. Canacao battery was 
the first to fall under this deadly fire. Its embankments of sand, 
backed by boiler iron, were torn up and flung into the faces of 
the gunners until panic took hold of them. Hauling down their 
flag, they tumbled into an ambulance and drove madly to the 
protection of Fort Sangley. The whole fire of the squadron was 
then concentrated upon this fort. Its ramparts seemed to be in 
an incessant upheaval of earth from which dust and smoke and 
fire rolled away as from a volcanic crater. Three times its guns 
seemed silenced and the ships reserved their fire, only to see the 
plucky Spaniards begin again. At last, when, by Spanish ac 
counts, a gun was disabled and six men killed and four wounded, 
the Spanish flag came down and a white flag was raised in its 
place. 

There remained only the cruiser Ulloa, moored just inside 
Sangley Point. She had received some punishment in the first 
engagement, but her commander had not obeyed Admiral Mor 
tojo’s signal to “scuttle and abandon.” We cannot too highly 
admire the courage of this man, commanding a little cruiser 
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unable to move and already severely crippled by the enemy’s 
guns, who, with an order from his commander-in-chief to sauve 
qui peut, stuck to his ship for three hours within a stone’s throw 
of the beach and safety, calmly awaiting the onslaught of the 
whole American squadron. 

The Baltimore, drifting past Sangley Point, received the fire 
of the Ulloa and at once returned it with a raking fire. The 
Olympia, passing outside and abreast the Baltimore, also opened 
onher. The Raleigh, passing beyond both, turned Sangley Point 
and threw in a deadly cross-fire. The intrepid ship was literally 
riddled with shells, nearly every gun being dismounted or dis- 
abled. At length the crew swarmed over her unengaged side and 
swam for shore. Then she gave a slow roll toward her execu- 
tioners and sank beneath the waves. Three masts remained in 
sight to mark her grave, from one of which still flew the Spanish 
flag. 

Meanwhile the Boston advanced beyond the Raleigh toward 
the arsenal, past the blazing Castilla, but was stopped by shoal 
water. The Concord entered Bakoor Bay to destroy the trans- 
port Isla de Mindanao, which had been run aground. She 
opened fire with her six-inch guns and the transport was quickly 
in flames, her crew deserting her and taking to the woods. The 
little Petrel alone was able by her light draught to steam in to 
the arsenal, which she did with gallant dash. Those on the less 
fortunate ships held their breath, expecting to see her draw the 
fire of all*the hidden Spanish gunboats, but after she had fired 
a few shots, which were not returned, the last Spanish flag was 
hauled down, and at twenty minutes after noon, a white flag was 
hoisted on the arsenal sheers and the Petrel signalled “The 
enemy has surrendered.” 

Sending his chief-of-staff to the Petrel to receive the surrender, 
Commodore Dewey steamed at once to Manila, followed later 
by the Baltimore, Raleigh, Concord, McCulloch and _ trans- 
ports. The squadron anchored off the city as unmolested as if in 
time of peace. The sun went down amid the usual evening con- 
cert and one could scarcely realize that he had just participated 
in the most complete naval victory of modern times. 

Yet over at Cavite lay ten warships burning, exploding and 
sinking; a squadron annihilated; a navy yard captured and nearly 
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four hundred Spanish dead and wounded. On the American side 
not a ship disabled; not a man killed.* 

It is impossible in closing to refrain from summing up th 
results already apparent of this remarkable victory: 

It gave a prestige to the American arms at the very outbreak 
of hostilities which commanded the respect and admirauon of 
nations which might otherwise have been hostile. 

It swept all Spanish naval force from Pacific waters, relieving 
even the most timorous from all fear of a raid upon our Pacific 
coast or Pacific commerce. 

It gave the United States a vast and prolific territory to hold 
for ransom or retain as indemnity. 

It necessitated and brought about the capture of Guam and 
the annexation of Hawaii. 

It diverted the Cadiz fleet from Cuba, thus permitting the whole 
Atlantic cruising force to concentrate on Santiago and Cervera 


*The writer has endeavored to reconcile many statements of Spanish 
casualties. Governor General Augustin’s official dispatch to Madrid, a 
published in the New York Herald, states that the total loss was 618, 
Admiral Montojo’s official report, as published in £7 /mparcial, Madrid, 
states that 381 were killed and wounded. Statements of surgeons and 
other officers who were on the ships and in the hospitals add up to vey 
nearly the higher figure, as killed or missing alone. 
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WITH REFERENCE TO THE SIZE OF FIGHTING 
SHIPS. 


Captain AsA WALKER, U. S. N. 





The question has been propounded as to whether the maximum 
size of battleships has not been reached or, indeed, exceeded in 
the construction of vessels of 15,000 tons. 

The most vital objective points to be considered in the build- 
ing of a battleship are, I believe, power of offense, power of 
defense or self-protection, facility for maneuvering or handling, 
capacity for carrying the sinews of war, and speed—these added 
to the paramount requirement of proper stability. According as 
these qualifications are in demand, so should the vessel be 
designed. While it would seem impracticable to combine all 
good points in a single ship, arrangement may possibly be made 
for a degree of excellency in each that may produce a vessel of a 
desirable type of all-round efficiency. 

By loading down a hull with armor and guns, a vessel of mod- 
erate draft and tonnage may readily be constructed possessing 
powers of offense and defense to an extreme limit, but coal 
capacity and speed must be sacrificed, so that each vessel be- 
comes little more than a floating battery, and, to a certain extent, 
may be classed as a fixed defense, tied, as it would be, to the im- 
mediate shores and ports of its owners. Under this head may 
be classed all coast-defense vessels of whatever type; vessels 
which, though placed in the line of battle, could not keep posi- 
tion and would be unable to push home a victory. 

Seeking, therefore, to preserve as far as possible those qualities 
that render a vessel formidable, to add the other qualities that 
make it useful beyond its immediate station, there is but one path, 
and that lies in the increase in displacement. 
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To accomplish this end, it will suffice to increase any one or 
all of its dimensions; but since it may be assumed that th 
limit of draft for us has been reached in vessels of 11,000 tons, 
further variation is limited to increase in length or breadth, o 
both. 

Now, if we assume a fixed length as well as a fixed draft for 
a vessel, it will readily be seen that the displacement wil] 
directly as the width given, while the surface will increase in 
much smaller ratio, until the limit of breadth-equal-length js 
reached; e. g., the Alabama class, with dimensions, length 3g 
feet, breadth 7214 feet, and draft 25 feet 6 inches, has a displace. 
ment of 11,525 tons. If, now, we construct a similar vessel with 
the same length and draft but with a breadth of 75 feet, we shal 
have a displacement of 11,963 tons, an increase of nearly 4 per 
cent in displacement, at the expense of less than 1 per cent of 
excess over the former hull in structural weight. Again, retain. 
ing the same draft and constructing a hull of 400 feet in length 
and 75 feet in breadth, a gain of 1,678 tons will be made over the 
original structure in floating capacity or 14.6 per cent of orig- 
inal displacement, at the expense of 7.2 per cent addition to 
structural material. 

These comparisons are made under the supposition that the 
engines, boilers, armament, etc., are unchanged; what effect such 
changes would have on the speed I am unable to say, but it could 
be but slight at most. It will thus be seen that, at a moderate 
expense and with little if any sacrifice of efficiency, the coal ani 
store capacity can be increased very materially. 

If there existed in the Constitution a clause prohibiting the 
employment of a United States battleship outside of her ow 
continental territorial waters, there would be no raison dan 
for the battleship with large possible radius of action, and the 
bunker and store-room space could well be made small and th 
size of the vessel kept well below a 10,000-ton margin. With 
coaling facilities always under the lee, and storehouses at com 
mand, the necessity for large quantities of supplies on boards 
obviated. It is, however, impossible to predict the scene of otf 
future conflicts on the sea, and surely it will not be left to o# 
option where we are to engage; we must, therefore, make ptt 
vision for operations both at home and abroad. If, by increasing 
the size of our battleships to even 15,000 tons, we can combine! 
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an eminent degree all the requisites that go to make the most 
eficient fighting machine, wouid not the truest wisdom be dis- 
played by so doing? What would it profit, if by reducing dis- 
placement and, to a small extent, cost, we produced a battleship 
lacking to a vital degree one of the necessary elements? 

My knowledge of the theory and practice of naval architecture 
is so slight that I am unable to venture an opinion as to whether 
it may not be possible, considering the recent improvements in 
armor, to construct vessels of moderate displacement that shall 
present, in a high degree, all the desirable features. It would 
seem a most wise and judicious course to pursue, while reducing 
the thickness of the armor plating as now placed, to give better 
protection to that portion of the battery outside the turrets; in 
fact, to make a redistribution of the armor. Should this be done, 
there can be little hope that the total armor plating can be ma- 
terially reduced, and we must hark back to increase in size for 
endurance in cruising. 

A comparison of one of the latest French battleships, the Henri 
IV., with the Russian Sissoi Veliky, of practically the same ton- 
nage, will illustrate the position: 

Normal Radius 





1. b. dr. coal. at 10 k. Armament. Disp. 

SEW ccecce 350 0=—73 28 725 7500 2-10.87", 5-5/7 9000 
1100 

8. Veliky....... 341 66, 24 500 3000 4-12/", 6-6/" 8880 
800 


In the former it will be seen that the armament has been sacri- 
fied to coal capacity, and in the latter the reverse is noted. 
There can be no two opinions as to which of these would be the 
more valuable unit in battle, nor can it be doubted which would 
operate the more successfully at 3,500 miles from its base. 

What I mean to say is, if the Alabama be selected as the 
highest type of the battleship, with the standard battery and 
protection, and the draft be limited to her normal draft, that a 
battleship displacing 13,200 tons, with the same battery and pro- 
tection, would be quite as efficient offensively and could extend 
her operations to twice as distant a field. 

The argument that by increasing the displacements we are 
tending to the diminution of the number of units does not seem 
well taken. We sometimes see in reports lists of ships proposed, 
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with the individual and aggregate tonnage, yet I have failed tp 
discover where this latter item has appeared in the bill authoriz. 
ing the construction. The practice has always been to specify 
the number of each class legislated for, with the approximate 
tonnage of each. The aggregate tonnage of the various nayies 
of the world is given as a rough means of comparison, but it 
conveys no more accurate idea of the real strength, than would 
the announcement of the aggregate number of units, irrespective 
of class. 

What relation the number of vessels in the various classes 
should bear to each other has not as yet been determined. It js 
evident that the vessel should be designed, primarily, for the duty 
it is to perform. This is possible only to a limited extent and in 
exceptional cases. The fast cruiser, for scout duty, can be given 
great speed; but she may be forced to fight, and hence must 
possess some means of defense and offense. In all the classes, 
from the battleship down, some desirable points must be sacri- 
ficed to the attainment of a general good average. 

It seems to me that the question to be determined is how to 
make the most desirable fighting unit. If a specified battery be 
assumed, with the maximum amount of protection to it and the 
personnel, there remains but the decision as to how and where 
this battery may be put in action. The hull is but the vehicle 
on which it moves, and upon its size depends entirely whether the 
work is a floating battery, a coast-defense ship, a restricted battle- 
ship, or a battleship with great sea endurance; the latter will in- 
clude all the good qualities of all the other types, and differ only 
in size or displacement and capacity for long-range work. Ifa 
given displacement be necessary for battery, engines and boilers, 
ammunition, stores, internal fitments, armor and hull, then there 
should be no hesitation in increasing the size of the vessel until 
adequate provision is made for fuel, to ensure a long range of 
operation—economy in this direction is “ penny wise and pound 
foolish.” 

The verdict of maritime nations possessing efficient sea power 
seems to be that the high-power 12-inch gun constitutes the most 
powerful arm advisable to put afloat. This gun has, therefore, 
been adopted as the piece de resistance of the latest constructions. 
The caliber of the “intermediate” battery varies from 4.7-inch 
to 6-inch R. F. of high power. The main batteries of the last 
authorized battleships for the United States are as follows: 
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M. V. M. Energy. Wt. Shot. 
Four 12 in. 40 caliber...... 2800 46,186 ft. 850 lbs. 
Sixteen 6 in. 50 caliber..... 2900 5,838 ft. 100 lbs. 


Taking this as a sample unit of battery, the hull should be built 
sufficiently large to carry it into action wherever desired. 

The modern armored cruiser, in the matter of protection, may 
be looked upon as a modified battleship. There seems little doubt 
that she will have her place in the line of battle. In battery, she 
lacks the heaviest guns furnished to the battleship, but has an 
intermediate and a secondary battery of a high order of efficiency. 
Her role in a nation’s fleet is assumed to be that of a vessel pos- 
sessing in a high degree offensive and defensive qualities, with the 
capacity of delivering her attack at points far distant from her 
base and in the least space of time. A proper distribution of 
armor renders her practically invulnerable to the attack of any 
yessel Other than the battleship or one of her own class. Her 
quality of high speed permits her to accept or refuse battle from 
any but her own class. To possess the qualifications demanded 
for the services required, it would seem impossible to restrict her 
to even moderate limits in displacement. With unit of battery 
and protection determined, the same argument as in the case of 
the battleship would apply for size, to give the requisite range of 
action and extreme speed. If our navy has any need at all for the 
armored cruiser, it seems to me that it demands one of a class 
that possesses, in an extreme degree, the qualifications of speed 
and sea endurance. To sacrifice either of these essentials would 
be to blot out all reason for her existence. Here, also, is a prob- 
lem for the naval constructor, and to him must be referred the 
question as to the displacement necessary to meet the require- 
ments, 

Two methods are proposed to obviate the necessity of sea 
endurance in armored vessels; these are, the establishment of con- 
venient coaling stations, and accompanying colliers. Good com- 
mon sense recognizes the value of well selected stations and facili- 
ties for coaling in times of peace, at points remote from coal 
markets. Coal piles at distant places, however, unless rendered 
invulnerable to attack from an enemy, in case of war would be- 
long to the nation whose forces were first there, and could not 
be depended on to supply the needed fuel to ships of the country 
by which they had been established. 
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Let us consider our three coaling stations established in the 
Pacific—at Honolulu, Guam, and Tutuila. None of them has 
any fixed defenses, nor are such defenses even proposed. All are 
wide open to attack from any class of vessels, even the least pro- 
tected. To insure immunity from a raid, it would be found nec 
essary to keep armored ships in each harbor, thus withdrawing 
such force from its legitimate duty. 

Guam especially occupies a most dangerous position. At less 
thar. one-third the distance from the ports of China and Japan 
to what it is from a home port, how long could one reasonably 
hope that it would be left undisturbed in our possession or be free 
of access to our cruisers seeking to replenish empty bunkers? | 
is safe to predict that, in a war with any nation having a fleet 
in Asiatic waters, our enemy would very soon be in possession 
of a new coal base at Guam. The same would be the result as to 
Tutuila, and probably Honolulu. Leaving the last, however, out 
of consideration, assuming that it is too far from the enemy's 
base to warrant immediate action, what would be the condition of 
a single battleship or fleet, whose coal supply admitted of a sea 
endurance of only 3,500 miles, which should attempt a passage to 
the Philippines from Honolulu, trusting to fill the empty bunkers 
at Guam, and finding, on arrival, that the place was either held 
in strong force by the enemy or had been captured and all its 
supplies destroyed? With only a single day’s coal in the bunkers 
and 1,400 miles from Manila, the nearest port of supply, would 
not the condition be, in the utmost degree, desperate? The sole 
remedy to prevent such a possible condition is to make each 
isolated coaling station self-protective. In other words, when- 
ever such a station is to be established, with the intention of 
relying on it to perform its functions in time of war, it must be 
strongly fortified and occupied by a sufficient garrison to keep 
its defenses up to a proper standard, and in case of need to hold 
those defenses until relieved. As items of strength in time of 
war, undefended coaling stations will be found to be staves, com- 
pared to which the proverbial “ broken reed” would be strong 
and helpful. As a matter of dollars and cents, the fortifications 
and garrisons may be found so expensive as to compel recourse 
to other means to provide the desired coal, and here will appeat 
the collier. 

Heretofore, vessels known under the name of colliers, and em 
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ved either to carry coal to the ports of the world or to accom- 

y fleets as vessels for fuel supplies, have been constructed with 
two main objects in view—great capacity and economical ser- 
yice. In arriving at these desired results speed has been sacri- 
ficed, all the lines—if lines they can be said to have—have been 
fulled until we find immense, almost rectangular prisms crawling 
across the seas, but doing wonders as to miles per ton of coal. 
That a war fleet accompanied by colliers may move with proper 
speed, vessels of a class different from the one above described 
must be employed. The lines must be finer, the speed greater, 
and probably the freight capacity reduced. This latter must 
indeed be the case, if unwieldly size is to be avoided, as a much 
greater ratio of its capacity must be devoted to its own fuel, if 
increased sustained speed be a requisite. It was satisfactorily 
proven in the late war that vessels of this character are not in 
the market; it would therefore seem necessary to build a fleet of 
what we may call “ war colliers,” the number keeping pace with 
the number of war vessels in the fleet. Shall we assume that each 
of these colliers has a coal freight capacity of 4,000 tons, and that 
for each two battleships and armored cruisers in a fleet on for- 
eign service, one collier is detailed. Thus, to each fleet of 
armored vessels would be attached half its number of defenseless 
non-combatants, whose protection becomes the very life of the 
fleet itself. I believe that it is a well-known and accepted prin- 
ciple of sea warfare that a fleet, upon which depends the security 
of vessels unable to help themselves, is handicapped from the 
start. In all services, convoy duty has been considered the most 
onerous and one in which all the advantages are with the attack- 
ing enemy. It is possible, moreover, to conceive of the entire 
destruction of a convoy, while the convoying fleet remains intact 
and exists still as a fighting unit. In the fleet we have under 
consideration there exist the disadvantages of convoy, together 
with the paramount necessity that this convoy must be kept intact. 
It has forced on it three duties—offense, defense and protection— 
the last adding seriously to its troubles. It would seem, there- 
fore, as a justifiable conclusion, that a fleet with its surplus of 
coal stored in accompanying colliers ought not to engage in 
general action, unless it is in such superior force as to insure the 
safety of its supply vessels. A single battleship, with its attendant 
collier, would be in worse case than a fleet, as it would, at all 
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times, be risking the loss of its convoy from the sudden dash of 
a swift cruiser. 

Even with an accompanying fleet of colliers, the range of 
action is limited by the coal carried, and the necessity for pro- 
tected bases still exists, though such bases may be more widely 
separated. 

Unquestionably, the ideal battleship would be one with its 
powerful battery adequately protected in a hull of moderate dis. 
placement, with a limited supply of coal and capable of a mod- 
erate, not excessive speed. This, with defended coal depots in al] 
directions, spaced well within limit of her sea endurance, would 
insure the best results with least outlay on each unit of the fleet, 
But such an arrangement of coaling stations is geographically 
impossible and their protection impracticable, and it will be found 
necessary to iimit them in number and location. 

Would it be a wise policy, for the sake of keeping down the 
displacement, to confine the scope of our battle fleet to a very 
restricted radius about a coal pile, when, by increasing the dis- 
placement by 2,000 or 3,000 tons, the radius of action could be so 
increased as to permit operations to be carried on at far more 
distant points, and with the coal supply safe within the protecting 
walls of the ship herself. That this condition may be possible, 
the attempt to secure high speed for the battleship must be 
abandoned, and the maximum of speed be fixed on conservative 
lines. To strive for a higher speed than seventeen knots will 
involve the sacrifice of endurance, to a degree not compensated 
for by the increase in mobility. 

My conclusions are as before stated: For a battleship, a 
standard unit of battery and protection should be fixed by the 
Department, and to carry this battery into action a hull should 
be designed with sufficient displacement to accommodate ma- 
chinery and boilers for a moderate speed, with capacity for a coal 
supply to allow of not less than 7,000 miles of sea steaming. 

The armored cruiser should have a greater radius of action 
and should also be capable of very high speed for emergencies. 
Coal stations must be established, but those to be relied upon in 
time of war must be fortified and made secure. 
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COALING WARSHIPS AT SEA. 


Out of several plans which have been tried for transferring supplies 
from one vessel to another on the open sea, the American naval authori- 
ties have found one which seems to be practicable, as the tests made of it 
have proved quite successful. This is the idea based largely upon the 

of Naval Constructor J. J. Woodward, elaborated by the Lidger- 
wood Cableway Company, and depends upon an aérial cableway for its 
operation. It is intended to be utilized by ships stationed at a distance 
of from 350 feet to 500 feet apart. Possibly it might work successfully at 
a greater distance, but such an experiment has not as yet been tried. 
The vessels are connected by an ordinary cable, and the towing vessel 
gets under way at a speed ranging from 4 to 8 knots an hour according 
to the condition of the weather and the sea which is running. A speed 
of 5 knots in moderately rough water has been found sufficient to keep 
the cableway taut and to maintain the proper distance between the craft, 
unless a tide or some unusual current is encountered. With the connec- 
tion made between the ships, the work of erecting the cableway is begun. 
This occupies from one to two hours, the supports being a movable 
framework or shear poles on the deck of the vessel coaled and one of 
the masts of the collier. 

The apparatus which has thus far been used may be described as fol- 
lows: 

An engine, with double cylinders and double friction drums of special 
design, is located just abaft the foremast of the collier. It has two steam 
cylinders, 12 inches by 12 inches. A %-inch diameter steel rope is led 
from one drum over a pulley at the masthead, and thence to a pulley at 
the head of shear poles on the warship, and returned to the other drum. 

The engine moves in the same direction all the time, and tends to wind 
in both parts of the conveying rope. One drum hauls in its part of the 
rope, and the other pays it out under tension by the slipping of the drum. 
A novel form of load carriage is supported by this rope. It is provided 
with a grip on the upper part and wheels to run on the lower part. This 
carriage carries two loaded bags, weighing 420 lbs. each, suspended from 
a bale which hangs in a hook below the carriage. An elevator takes the 
bags from the deck, hoisting them to the masthead. The conveyor car- 
fiage, in coming in to the masthead, locks itself under the bale. As soon 
as the bale is released—by a man stationed on the trestletrees—the engine 
operator hauls in the lower parts of the conveyor line. The upper part 
of the conveyor line is thereby drawn from the rear drum, slipping the 
specially contrived friction devices. Thus the carriage crosses from 
collier to ship, the tension being sufficient to ensure the bags clearing the 
water between the vessels. The rope is drawn in at a speed of 1000 feet 
per minute, and, if the points of support—masthead and shearhead—do 
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not vary, the upper part will be drawn out, under tension of about 3000 
Ibs., at the same rate of speed. If, however, the distance is increased 
during the transit of the load, the extra rope called for is given by the 
slipping of the upper part from the drum. This increases the speed of | 
the upper part. On the other hand, if the ships reduce the distance 
between points of support, the speed of the upper part is reduced. 

When the carriage reaches the pulley at the shearhead it collides with 
it—at reduced speed—and thus striking, releases the lower hook, and the 
two bags and their bale drop into the canvas shoot and slide to the deck 
of the warship. Loads drop in this manner at the rate of one per minute 
The empty carriage is drawn back by the rear drum, the forward drum 
being thrown partially out of friction. 

An auxiliary rope, known as the “ sea-anchor line,” is stretched above 
the two parts of the conveyor line and under a pulley on the carriage, 
This rope is attached by a “ knock-off hook” to the superstructure of 
the warship, and rests in a “saddle” on the shearhead; thence it leads 
through the carriage, over pulleys at the head of the foremast and main- 
mast of the collier, and on astern several hundred feet into the sea. On 
the end of this rope a drag or “sea anchor” is attached, made of canvas 
in the form of a cone. This sea anchor is selected in reference to the 
speed with which the ships are to travel. In a smooth-water test, speed- 
ing at 6 knots, a drag 7 feet in diameter at the base is used. During the 
rough-weather trial, the same anchor seemed to give the required tension 
at 5 knots. 

The sea-anchor line is to support the carriage, when empty, on its 
return to the collier. It permits the conveyor line to be slack, and pre- 
vents the overturning or twisting of the carriage. Doubtless at times it 
helps also to support the load in transit across, but photographic views, 
taken during the passage of the load show the sea-anchor line slack, thus 
demonstrating that the tension device on the conveyor line is sufficient 
to sustain the load at a sufficient elevation during its transit. 

The tests, which were made by a board of United States naval officers, 
showed that from 20 to 25 tons of coal per hour could be delivered from 
the collier to the vessel even when the wind was blowing a moderate 
gale. The towing vessel—which, in this instance, was one of the Ameri- 
can battleships—consumed from three to four tons of coal an hour. Con- 
sequently, the amount actually received into the bunkers ranged from 
16 to 20 tons, which would be an average of 375 tons in twenty-four 
hours. It is claimed that such a low speed would not be necessary in 
regular service, and that the vessels might proceed at a speed of from 
8 to 10 knots an hour if desired. However, the consumption of coal on 
the towing vessel would be largely increased unless the collier could 
proceed under her own steam. There is danger, however, that the proper 
distance to be maintained might then be lessened, and the cable would 
sag, which would cause a cessation of the operations. 

While one of the principal advantages claimed for the system is 
that a battleship or merchant liner can take on coal on a voyage without 
the necessity of entering the harbor, thus saving time, the process of 
transferring fuel can be carried out with a very small force of hands. 
One man is required at the hoisting engine, which is very similar to the 
steam winch now used for transferring cargo on board the modern mer- 
chant steamships. A squad of twenty men is required in the hold of the 
collier to fill the bags and deliver them to the deck, while another squad 











ae = 


ome a5 








PROFESSIONAL NOTES. 525 


of from sixteen to twenty is used as passers to transfer the bags to the 
devator. But one man is required ordinarily to do the overhead work, 
and is employed in the trestletrees of the collier, although two are 

loyed when the weather is rough and the ship is pitching heavily 
for the purpose of safety. The only hands required on the receiving 
ship are at the top of the platform or shearhead, to empty the bags into 
the canvas shoot and return them. There is a force of bunker trimmers 
in the hold. 

In the coaling of the battleship it was found that the loads could be 
transferred at the rate of one a minute without difficulty, owing to the 

maintained on the cableway. During the trial in a higher sea fear 
was expressed that the cables would become too taut by the rising of the 
yessels, that the supporting gear on the battleship between the mast and 
the collier might be sprung or carried away, but such was the plan of 
fastening that no damage of this kind was done. Although one vessel 
pitched so heavily that her bows went under water with every wave, the 
operation of coaling was conducted without difficulty, although the rate 
of loading was somewhat slower, the average being three or four tons 
per hour less. 

Special trials have been recently made by the American Navy Depart- 
ment of coaling vessels in dock from lighters or barges. The battleship 
Iowa has taken on board 1000 tons in 11 hours and 25 minutes, while as 
high as 125 tons an hour have been placed in her bunkers. It must be 
understood, however, that this was accomplished by receiving the coal 
at seven different points, the crew being divided into as many divisions. 
The general plan pursued was to transfer it in baskets or bags through 
lines of men from the hold of the barge to the hatchways of the warship. 
Of course, the conditions are so radically different that no comparison 
can be made between this plan and that of loading at sea, which, of 
course, would be considered an emergency. 

The experiments which have been conducted by the government with 
the system referred to have aroused such interest that a number of 
American ship-owners are considering the idea of utilizing the apparatus 
for supplying coal to liners at points where the harbors are too shallow 
to admit the placing of fuel on board their ships when loaded by the 
usual methods. It is understood that further trials are to be made by 
the government with the view of furnishing meat and other provisions 
as well as necessary supplies while at sea.—The Engineer, July 27, 1900. 





MODERN NAVAL TACTICS. 


Ernst Siegfried Mittler and Sohn, Berlin, publish in German a work on 
naval tactics by an officer of the Austrian navy, Capt. Rudolf von Labres, 
“Die Flottenfuhrung in Kriege auf Grund des Doppelstaffel Systems.” 

In his chapter on the Spanish-American war, the author says: What 
a high price Spain had to pay for the neglect of her navy is shown by 
the events of the war; and what a high price America might have had 
to pay if Spain had been at all adequately equipped may be seen from 
subsequent events. Spain, in anticipation of eventual complications with 
the United States, should have reinforced the flotillas stationed in the 
Philippines and the West Indies with modern cruisers and torpedo-boats. 
Even considering the Spanish battle fleet as a whole and assuming that 
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it had been in complete readiness at the time of the contest with the 
United States fleet, the superiority of the latter was nevertheless so 
that nothing short of very inefficient leadership on the part of the United 
States navy would have enabled Spain to carry off the victory. 

Whether the Spanish chose Manila Bay as the scene of battle, of 
whether they had sought protection in some other harbor, the same fate 
would have overtaken them. 

As it was, the battle took the shape of a duel between obsolete guns on 
the one side and the most modern guns on the other in which the 
medium-caliber R. F. guns carried off the victory. The losses of the 
Americans are hardly worth mentioning, and show how little risk 
were running in this action, which, nevertheless, caused Spain to lose the 
Philippines. 

A technical estimate of this battle is hardly possible, because tactical 
objects were not pursued, nor could they be pursued, on either side. 

If we consider now the events of the West Indian scene of action, we 
find here also on the part of Spain, especially on the part of the highest 
authorities, uncertain groping about and a lack of a correct estimate of 
situations. 

The arrival of Cervera’s squadron in the West Indies, with scant coal 
supplies and weakened by the departure of the destroyer Terror, which 
had to be sent to Martinique on account of serious injury to her engines, 
did not mean a strengthening of the Spanish power in any sense, especi- 
ally in view of the prospects of a battle with the entire hostile fleet. 

A still greater mistake lay in the fact of this squadron—by order of the 
naval authorities, as was subsequently learned—running into Santiago 
harbor, which lay out of the way of the Cuban scene of action proper. 
The Spanish squadron would have been as strong as either of the hostile 
squadrons (Sampson’s or Schley’s), and it may be assumed that it could 
have gained Havana, which was within easy reach, especially if the last 
portion of the run had been made at night. 

The first great strategic move on the part of the Spanish naval adminis- 
tration was therefore the despatching of Cervera’s squadron to the West 
Indies without awaiting the equipment of Camara’s squadron; the second, 
and even greater, mistake, the ordering of the squadron into the rat-trap 
at Santiago. 

The military achievements of the Spanish squadron in Santiago harbor 
are deserving of high praise. The organization and armament of the 
forts, the closing of the harbor with mines, and the repulses of the differ- 
ent attacks of the powerful United States fleet will ever remain a credit 
to Cervera. It affords us satisfaction to say that the army and navy 
vied with each other and that they acquired a military reputation for 
their valor in the battles around Santiago. 

How much might have been accomplished with some spirit of enter- 
prise by the flotilla composed of two destroyers and three torpedo-boats! 
It is hardly conceivable that some attack made on a dark night during 
this period of heavy tropical rains would not have been crowned with 
success. What serious injury the hostile fleet might have suffered from 
a single successful attack by torpedoes! 

Another opportunity, also, of injuring the enemy, the landing of the 
transport fleet, was allowed to pass by without any attempt to ward it off. 
Although the Spanish fleet had available for such purposes two torpedo- 
boat destroyers of 30 knots speed, whose sortie at night would have been 
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‘cable, no one seems to have thought of embarking upon an under- 
taking which promised so much success. How could these convoys have 
defeated a torpedo-boat attack at night made by vessels of three times 

jor speed? Such an attack, taking for granted it was carried out 
with skill, courage and a little good luck, would have led to the destruc- 
tion of several of the transports and perhaps to the abandoning of the 
whole undertaking. : 

We must deny the expediency of the sortie from Santiago at that time. 
After the United States troops had been successfully landed under the 

ion of the fleet and were carrying their offensive to the very gates 
of Santiago, it was not advisable for the Spanish fleet to leave the harbor, 
thereby permitting the hostile fleet to enter, which must eventually have 
led to the bombardment of the invested city from the sea, and the loss of 
Santiago. =e ; a 

As to the sortie itself, the manner in which it was effected cannot be 
called anything but blundering. 

Such an attempt, therefore, could have been undertaken with any 

of success only at night and would have been practicable even 
though the harbor entrance was electrically illuminated by the Americans. 

The naval battle of Santiago was inadequately prepared, poorly carried 
out and—and this is the greatest mistake—entirely unnecessary at that 
time. The leadership on the sea in all the encounters of this war was 
inadequate, and the Spaniards have proved again what they had shown 
at Trafalgar and in previous battles, that they knew how to fight and to 
die on the sea but not how to win. 

The cause of all the failures of the Spanish lay above all in the im- 
proper strategic distribution of the naval fighting forces. The events of 
this war might have taken a very different turn if the Spanish fleet, com- 
posed of Cervera’s and Camara’s squadrons, both well equipped, had 
operated jointly in the West Indies. 

The achievements of the United States navy in this war deserve no 
doubt high praise. As no tactically conducted battle occurred, we are 
not in a position to express an opinion on the nature of the tactical lead- 
ership of this navy. 

The rapidity with which the navy was equipped and reinforced, all 
measures subsequently taken for the blockade of Cuba, the energetic 
command of the different ships in various minor actions, and, finally, in 
the battle of Santiago, are worthy of the highest recognition. 

Entirely without result were the different bombardments of coast de- 
fenses, as for instance at Porto Rico and the repeated attacks upon the 
temporary works at Santiago. This is another proof of the fact that in 
contests of fleets with coast defenses, the latter are at a great advantage. 

An enterprise carried out with unquestionable valor and great technical 
skill was the sinking of the Merrimac in the entrance of Santiago harbor. 

A very noteworthy performance was the fast trip of the battleship 
Oregon from California through Magellan Strait to the West Indies, 
without any detriment to her power of action. 

As to the technical conduct of battle fleets in close action, the last war 
has not contributed any more lessons than the other two wars previously 
discussed. Once more, as in the battle of Yalu, we note the preponder- 
ant influence of guns in all phases of battle, which justifies the opinion 
that the exclusive effectiveness of this weapon may result in the future 
ima modification of battle tactics. Therefore the great influence of this 
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weapon, which must at once become apparent in battle, may, as 

in the tactical part of this work, lead to the conduct of battles at very 
short range, that is to say, to close action, and hence also to the Utilizg. 
tion of the remaining weapon, the torpedo and the ram. 

But the definite solution of this question must be left to the future 
We must await the first clash between two navies ot equal strength to 
show the relation between theory and practice. But until then, in the 
absence of any theoretic treatment of this subject, we will adhere to the 
tactical principles and rules hereinbefore laid down. 

For a translation of these extracts we are indebted to the Naval Bureay 
of Intelligence.—Army and Navy Journal. 





MODERN TRAINING IN SEAMANSHIP. 


J. R. Thursfield, in a paper read before the United Service Institution, 
holds that the advent of the torpedo-boat and destroyer for the training 
of navy officers, just as sails were becoming extinct, is almost provi- 
dential. This is in line with the opinion we have heretofore expressed 
as to the value of these small craft as a means of giving young officers 
the training for independent command which they cannot get on a huge 
battleship. The inevitable tendency of such constructions is to destroy 
the individuality to which the greatest successes in naval war are due, 
Mr. Thursfield’s subject was the training of seamen and he drew his 
conclusions from the accepted principles that a seaman is one who has 
assimilated the sea as an organic part of his experience, and is as familiar 
with it as any other craftsman with the materials of his craft, and thata 
gun’s crew or a ship’s company, or any organized aggregate between 
the two, is an organism articulate, coherent and instinct with the sense 
of common action and comradeship. These two elements of a fighting 
seaman’s efficiency were his subject, and he described the sea as the con- 
dition common to both. The advent of sails transferred the center of 
naval gravity from the Mediterranean to the Atlantic, and Mr. Thurs- 
field insisted that the advent of steam is not unlikely to transfer it to the 
far larger and more distant areas of the Pacific Ocean. In considering 
the question of a substitute for the vanishing discipline of masts and 
sails an analogy was drawn between the discipline of the sailing ship 
and that which is given by Greek and Latin—‘“ the Humanities "—in a 
liberal education. The purpose in retaining these is to brace the mind, 
quicken the intelligence, enlarge the sympathies, and stimulate generally 
the faculties of the mind; and when Greek and Latin were dead lam 
guages the teachers retained them for their purposes, with beneficial results 
which none can gainsay. In the opinion of Mr. Thursfield, the essential 
qualities of self-reliance, resource, quickness of eye and steadiness of 
nerve, self-possession and steadfastness in danger and helpfulness in difi- 
culties, cannot be gained without this discipline of masts and sails. A 
very distinguished officer, who was no advocate of retaining masts and 
sails, said to him, “I felt myself to be 50 per cent more worth as a naval 
officer after two years’ experience of that training.” In a very lively 
discussion which followed the reading of the paper, Sir Culme-Seymour 
said that in his own experience the seaman of to-day was better than his 
predecessors, whereas if the arguments of the school of masts and sails 
were valid, he should be worse. The crew of the Ramillies, the smallest 
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men physically he had ever commanded, were, in discipline and sea- 

ing qualities, as good as any he had met; and he asked his hearers to 
carry back their minds to the Crimea, and say whether the naval brigade 
at Ladysmith was not in every way as good as the brigade in the old 
days. He looked upon the discussion as the last dying gasp of masts 
and sails. Taking the same line, Sir N. Bowden-Smith contended that 
the men must be trained in the ships in which they are to fight, while 
Sir John Hopkins expressed the opinion that as good men could be got 
without masts and sails as with them. All of these officers agreed, how- 
ever, that more training at sea was required. A large number of officers 
of junior grades, commanders and lieutenants, took part in the discus- 
sion, and all of them advocated the old system of training. All of the 
speakers agreed that this gave just the qualities required in seamen, and 
that the present system for training British seamen is a failure. The 
doubt was as to whether the resuscitation of a training-ship squadron 
of four-masted vessels would remedy the evil.—American Shipbuilder, 


Aug. 9. 





A BRAZILIAN ESTIMATE OF ENGLISH NAVAL 
EDUCATION. 


In the April number of the Revista Maritima Braszileira, Vice-Admiral 
A. de Jacequay, of the Brazilian navy, appears in the very unusual rdéle 
of a foreign apologist for the educational system followed in the British 
navy. In this matter of naval education, England carried out one system; 
all the navies of Europe, of America, of the world, have another. China, 
indeed, established some years ago a feeble, half-hearted imitation of our 
own method, but when the navy of China was demolished by Japan, her 
system of naval training necessarily perished also. 

The distinguishing feature of the English system is to get the cadets 
to sea at as early an age as possible, and to keep them there. In other 
navies the aim is in general to complete the preparatory training in 
training-ships, or colleges, by means of a course covering three years, 
five years, or even a longer period still, and to turn out the young officers 
at the end ready to discharge responsible duties at sea. 

The article was originally published in the Portuguese language by the 
Revista Maritima about three years ago, but in view of a contemplated 
reorganization of the Naval School of Brazil the paper was reproduced in 
French last month. 

The attention of Admiral de Jacequay had been attracted to a statement 
made by M. Jean de la Poulaine in La Marine Militaire, in which the 
writer had affirmed that of all the naval officers of Europe and America, 
the worst taught in every respect were beyond doubt those of the British 
navy. 

As the admiral points out, the French writer’s conclusions were based 
upon a fallacy, inasmuch as he regarded the theoretical training of the 
young English officer as completed upon his leaving the Britannia, 
whereas in actual fact he continues his course of study in seagoing ships, 
and does not pass his final examination until some four or five years later. 

The Brazilian officer, however, goes on to explain that he has no 
brief to uphold the professional reputation of the English naval officer 
in particular, but takes as the text of his discourse the statement made 
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by the French critic that “every one recognizes to-day that the officers 
to whose care are committed the formidable engines of war known as 
battleships and cruisers, must be men of science as well as seamen,” Is 
this statement right, he asks, or is it wrong? 

Conceding the point that in purely scientific matters the officers of the 
English fleet are worse instructed than those of other navies, Admiral de 
Jacequay expresses some doubt as to whether this higher standard of 
theoretical knowledge can be acquired without the sacrifice of a Portion 
of the practical training which is so indispensable to the formation of 
perfect seaman. In a short historical retrospect he shows that both in 
France and Spain schools of higher naval education were established 
many years before such institutions were contemplated in England, by 
that in spite of this the English sea officers in the old wars proved mor 
than a match for those of the other two countries combined. And he 
goes on to observe that even when England established a regular educa 
tional system of her own she so far maintained her old traditions as to 
insist that a sound practical training should stand first, and instruction 
in scientific subjects occupy but a secondary place. In which, as ip 
many other things, the impartial observer cannot but recognize the 
sound commonsense of the English nation. 

In the course of his admirable paper the admiral deals with many 
subjects which have been very much before the public of late. He has 
no sympathy with the theory put forward in some quarters that the 
executive officer should be able to double his part by assuming on occa- 
sion the functions of the engineer. Of what use, he asks, would the 
most advanced technical engineering knowledge be to the commanding 
officer who, at the crisis of an action, saw his vessel paralyzed by some 
injury to the machinery, or the hydraulic machinery of the turret? Are 
the engineering staff to run to their captain at such a time to consult 
him as to the best way of repairing the mischief? There were specialists, 
he continues, even amongst the supernatural heroes of Homer. He who 
was most skilled in driving the chariot was not the most expert in 
hurling the spear or in drawing the bow. The system which aims at the 
production of such “ Utopian hybrids” could only have the result of 
supplying a bad executive officer and a still worse engineer. 

The general results of the two systems, the French with its high scien- 
tific culture, the English with its more practical training, are summed up 
as follows: “ No one can say with truth that the French officers are 
better navigators than the English, that in the naval maneuvers the 
French squadrons prove superior in matters of strategy and tactics, that 
the discipline and training of the sailors in general are better in the 
French ships, that the hydrographic work of the French is more periect 
than that published by the English Admiralty, which is made use of by 
other navies all over the world. In administrative capacity, too, the 
higher officers of the English navy, prove themselves to be in no way 
inferior to those of other countries.” 

There is one important fact, too generally left out of account by those 
who would advocate one Procrustean course of high scientific training 
for the naval officers, that but a small percentage of the candidates, even 
when entered by a strict competitive examination, have either the natural 
taste or the ability which would enable them to follow such a course 
with advantage. It follows, as is pointed out by the admiral, that after 
a few years at sea, in a majority of instances, the bulk of the learning 
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‘red in the preparatory course has evaporated, so that the officer 
retains little more knowledge than one who has passed through quite an 
ordinary course of nautical instruction. A more elementary course, 
better assimilated, would, he thinks, form a much more solid basis for 
the knowledge which a naval officer should possess than a great mass 
of subjects which only those of more than ordinary ability are able to 
study with advantage. In the old Brazilian Naval Academy, where the 
course was but of three years, and the midshipmen passed out at the age 
of seventeen, many, in spite of their lower scientific attainments, furnished 
striking illustrations of the naval genius of their country. Whereas at 

t the course is one of five years, so that the officer does not go to 
sea till he is twenty-two years old, an age which is much too advanced 
for the commencement of a naval career. 

It would be a great mistake to assume, as is too often the case with 
foreign critics, that because the compulsory final examination for the 
rank of lieutenant at Greenwich is fixed at a low standard, no oppor- 
tunities for scientific study are afforded in the British navy, or that no 
encouragement is given to such officers as show proficiency in such 
branches of learning. For the first part of that examination indeed little 
more knowledge is required than has been picked up at Dartmouth four 
years earlier, but those who attain a certain standard in the compulsory 
portion are granted an additional period of study, and should they gain 
a first-class certificate in the examination held at its close they become 
entitled to the very great prize of immediate promotion to a lieutenancy. 
Later in their career, too, from the officers thus distinguishing them- 
selves are selected the lieutenants who are to become specialists for 
gunnery or torpedo duties, and in this capacity they return to the Royal 
Naval College for a further course of nine months’ theoretical training. 
Such specialists again receive favorable consideration in the promotion 
lists to the rank of commander, so that already our admirals’ list is very 
largely recruited from the ranks of the scientific officers. 

The distinguishing feature, therefore, of our own system, as compared 
with that followed in general by foreign navies, is briefly this, that 
whereas abroad an effort is made to compel every officer to become a 
scientist, in England we afford special opportunities to those only who 
are naturally adapted to pursue scientific study with advantage, employing 
the remainder in practical duties. It is encouraging to find that such a 
system finds favor in the eyes of an officer in the position of the Brazilian 


The British system of naval education has survived many rude assaults. 
Some thirty years ago a very strong committee reported that the present 
method of study at sea under naval instructors was a faulty one and 
should be discontinued. About fifteen years ago the late Lord Dalhousie, 
himself a winner of the Beaufort Testimonial as the best sub-lieutenant 
of his year, denounced it to his brother peers in the Upper House. In 
spite of these shocks it is still carried on upon the old lines, and as there 
are at present no signs of deterioration in the quality of the naval officers 
which it turns out, it will probably continue for some time longer.— 
United Service Gazette. 





THE ELECTRICAL EQUIPMENT OF SHIPS OF WAR. 


_ It is nearly a quarter of a century since the first electric projector was 
installed on a British ship of war, and yet, so slow is mechanical and 
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scientific progress even in this rapid age, it is still doubtful what des 
of projector is the best to adopt for naval purposes. In regard to all 
other departments of a vessel in which electricity might possibly play 
part, with the exceptions of incandescent lighting and the working of 
ventilating fans, there is even more uncertainty in the minds of nay 
officers and constructors. Experiments are being tried in a tentative 
fashion in our own and other navies, particularly in the latter; but elec. 
trical engineers find it very uphill work to impart their own enthusiasm 
to those who have to use the apparatus they design. The attitude of th. 
naval officer is very easy to understand. The honor of his flag and his 
own life are staked on the mechanical appliances by which the ship ang 
armament are handled, and consequently every change involves gray 
responsibility. The apparatus already in use is accepted, with all jts 
defects and limitations, as part of an established order of things, the use 
of which carries no blame to any one, even if it sometimes fails to d 
what is expected of it. In the naval battles of the future breakdowns of 
machinery will be plentiful enough, due in part to the high-pressure x 
which it will be worked, but more often to its improper handling in the 
great excitement of the moment, and sometimes breakdown will entail 
defeat. A scapegoat will then have to be found, and the officer who 
recommended the adoption of the device which failed will run an unpleas- 
ant risk of filling the position. It is no wonder that such men displaya 
very conservative attitude when called upon to endorse the latest creation 
of the electrical engineer. 

The immense difference between the conditions of peace and war was 
brought out recently in the discussion before the Institution of Electrical 
Engineers of a paper on “ The Electrical Equipment of Ships of War” 
by Mr. C. E. Grove, the electrical engineer to the Thames Shipbuilding 
and Engineering Company, Limited. The author described the hand 
regulated lamp of the British Admiralty, and also the motor-controlled 
lamp used by some foreign nations. Mr. R. E. Crompton took this part 
of the subject as the text of a severe lecture which he administered to 
the Admiralty on their want of enterprise, and their inability to appre 
ciate the improvements which scientific men placed at their service, until 
they were obliged to do so in consequence of the action of other powers. 
There is, of course, an immense amount of truth in what he said, and the 
point cannot be urged too often or too strenuously. At the same timeit 
was shown that there are two sides to such a question, when a gentleman 
from Whitehall read from a report of the operations in the Spanish 
American War, that it was found much more convenient to direct the 
projectors by hand, instead of by the automatic apparatus, as then the 
beam could be kept more steadily on the object under observation. It 
must be remembered that in the naval operations at Cuba the shooting 
was all one side, at least as far as results went, and that the nerves d 
the American officers were not shaken by the bursting of shells al 
around them. Under more even conditions of combat it will need a 
stout heart to stand beside such a tempting target as a projector, in spite 
of the tradition that it is hard to hit. 

In the matter of communication, again, the means which act well when 
all is quiet, fail entirely in the din of battle. Our vessels are fitted with 
voice tubes, 2 inches in diameter; but when the guns are being fired, and, 
indeed, with less violent noises than are produced by artillery, messages 
cannot be received by them. Loud-speaking telephones are also being 
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tried in our own and several other navies; but it is reported that in the 
tattle of Santiago the Americans found these to be inaudible. As our 
ships are equipped at present, there is the certainty that messengers will 
have to be largely employed to transmit orders during an engagement. 
The position of a captain within a conning-tower will then become very 
dificult, for until he finds his orders being executed, he will never be cer- 
tain that the messenger has not been killed before he could deliver them. 
Mr. Grove suggests the use of a system of printing telegraphs, some- 
thing after the pattern used by the Exchange Telegraph Company, print- 
ing in ordinary letters, as the best method of communicating orders. As 
a to 30 words can be transmitted per minute, and as in addition many 
orders can be coded or abbreviated, this would furnish a safe and fairly 
itious means of distributing orders, although it is to be doubted 
whether it would always keep pace with the captain’s requirements. 

Means for working projectors and for conveying intelligence in a ship 
are, however, matters of minor interest to the electrical engineer. The 
subject which attracts him is the distribution of power to various parts 
of the vessel, and he looks forward to the time when the energy required 
for the whole of the very numerous machines will be supplied by the 
dynamos. A first-class battleship carries nearly 100 sets of machinery 
of various kinds, and a first-class cruiser 50 to 70 sets. With the excep- 
tion of the guns, all were formerly worked by steam, and most of them 
are still so worked; although in all new ships the electric motor is 
finding extended application. The most advanced example in this respect 
is the United States battleship Kearsarge, just completed, which 
cafries 55 motors, and a generating plant of 350 kilowatts capacity. 
If this proves a success, it should give a great stimulus to electric driv- 
ing on board ship, and bring forward for decision the question whether 
electricity shall not be used in all positions where it is possible. No one 
would attempt to argue that steam and hydraulic power do not serve their 
present purposes in the auxiliary machinery of a ship of war, extremely 
well. Indeed, one may go further and state positively that electric motors 
will neither raise the boats and anchors nor rotate the hoists more satis- 
factorily than is done at present. But it by no means follows on 
that account that the present engines and rams will not be superseded 
in the near future. They are likely to share the experience of the tank 
boiler. That was a most reliable apparatus when fairly used, and had a 
dozen merits which do not pertain to the water-tube boiler. Yet it has 
been superseded in all the navies of the world, not because it was un- 
reliable, but because a ship is an engine of war, and must be judged as 
awhole. Speaking generally, no part of a ship is what its designer would 
desire if he had a free hand. The armor is not thick enough, the guns 
are not powerful enough, the ammunition supply is scanty, the speed is 
too low, and the coal supply insufficient. In every particular the authori- 
ties have to content themselves with something far short of perfection, 
for the simple reason that the ship would not float if they put into it all 
the arms and appliances which they would like to see there. It is just 
this consideration which, sooner or later, will lead to the use of electric 
motors in all the auxiliary machinery of a ship. Their employment will 
save weight, and the displacement thus rendered available can be applied 
to other purposes. 

Electric motors are not lighter than steam engines of corresponding 
power; indeed, when the generators and their engines are taken into 
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consideration they are distinctly heavier. But they use far less coal than 
do the small engines they replace, and the saving they effect amounts to 
a large weight in a week. Mr. Grove calculates that the total motor 
capacity required on a battleship would be 1885 electrical horse-power 
including duplicates, or 1385 horse-power, excluding duplicates, It is 
impossible to conceive that all this could be operative at the sam 
moment, even in action. Mr. Grove, therefore, puts the maximum de- 
mand at a given instant, including 50 kilowatts for lighting the ship and 
working the searchlights, at 600 kilowatts. He would provide 800 kilo. 
watts in generators and their engines, and these with steam and exhaugy 
connection would weigh about 80 tons. The weight of the motors woul 
be about that of the engines they displaced, if the saving that would be 
effected by the substitution of electrical machinery for hydraulic appli- 
ances for gun working be reckoned in. Against the weight of the 
generators and their engines is to be placed that of the main hydraulic 
equipment of about 25 tons which would be saved. There would also be 
a slight saving in the weight of the distributing cables and switchboards 
as compared with the auxiliary steam and exhaust pipes now used 
Approximately 55 tons of additional weight would have to be carried, 
and this can only be economically done if a proportionate saving in coal 
can be effected. 

It is very difficult to say what amount of coal is used by the auxiliary 
machinery on board ship, but undoubtedly it is very great, the condensa- 
tion in the steam pipes alone accounting for a great amount of fuel. Sir 
John Durston, in his paper on the trials of the Diadem (see Engineering, 
vol. Ixv, p. 444, April 8, 1898), stated that to run one main feed pump, 
one blowing engine, one auxiliary circulator, one electric-light engine, 
and two distillery pumps consumed coal at the rate of 6.1 tons per day, 
when two extreme forward boilers were used, or 3.88 tons when two 
extreme after boilers were employed. The same machines, with the 
addition of two evaporators, working compound, consumed 88 tons of 
coal per day when supplied by the forward boilers, and 7.09 tons when 
supplied by the after boilers. That is the length of steam pipe between 
the forward and after boilers accounted for 2.12 tons of coal per day in 
the first trial, and for 1.71 tons in the second. What the loss is when 
really long lengths of steam pipe to the forward and after capstans, and 
to the steering gear, are in operation has never been determined as far 
as we know, but evidently it must amount to several tons of coal per day. 
Again, it has been found that in the Japanese ironclad Shikishima it 
takes from 3% to 5 tons of coal to run for 18 hours a day an engine of 
65 indicated horse-power situated 160 feet away from the boiler, the total 
range of steam pipe connected being 500 feet to 600 feet. This works out 
to from 7 Ibs. to 10 Ibs. of coal per indicated horse-power, of which more 
than half must have been used in keeping the pipes warm. 

The consideration of such figures as these, somewhat rough though 
they may be, endorses the belief that the auxiliary machinery of a battle 
ship, steaming at one-fifth power, accounts for about one-fourth of the 
coal consumed, say 20 tons a day. Sir John Durston, in his paper before 
the institution of Naval Architects (see Engineering, March 31, 1899), put 
the figure at 22 per cent when the main engines were giving 3600 horse 
power, and this was on a trial in which everything was working at i 
best. It seems, therefore, reasonable to hope that something like 10 toms 
of coal might be saved every day a ship was at sea if all the auxiliary 
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machinery could be driven electrically. Thus, by adding 55 tons of ma- 
chinery to the ship, the coal consumption would be reduced 10 tons a 
day, or about 12 per cent at economical speeds. In other words, some 
go tons of displacement would be rendered available for other purposes, 
such as increased speed, greater radius of action, heavier armament, or 
thicker armor. 

The time is not yet ripe for such a radical change in the equipment of 
our ships of war; but there is no doubt that the change will come in the 
near future. It is, however, one of those alterations of which the great 
benefit cannot be reaped until it is adopted entirely. It is only when a 
clean sweep is made of long steam pipes, and a properly designed dynamo- 
room, second in importance only to the main engine-rooms, is provided 
for in the original design, that full economy will be attained. The greatest 
obstacle to progress at present is the steering engine. It is a very bad 
steam eater, and we are not yet in sight of a satisfactory plan of operating 
it by electricity. The regulation has to be so minute and so absolute, and 
withal capable of being effected from so many parts of the ship, that the 
problem bristles with difficulties. Again, the subject of gun-training by 
electricity is far from simple. M. Canet has attained a considerable de- 
gree of success, but to do that he had first to carefully balance his turrets 
so that they moved with far less than the accustomed efforts. He was 
fortunate that he could do this, because he occupied an important position 
in the company which constructed the guns. Most inventors would find 
that the interests of the firms supplying the artillery did not lie in the 
direction of introducing refinements to eliminate friction. Nevertheless, 
in spite of difficulties of many kinds, substantial progress is being made, 
and each year sees electricity playing a more important part on ships of 
war. But, just as it is rapidly displacing line shafting and belts on shore, 
so it is destined to take the place of long steam pipes and hydraulic 
mains on naval vessels, until some day naval engineers and officers will 
wonder how they endured the heat and mess of the present system, while 
constructors will thankfully accept the displacement thus rendered avail- 
able for other purposes.—Engineering, May 11, 1900. 





WIRELESS TELEGRAPHY IN WAR. 


A correspondent of the Electrical World and Engineer writes to that 
journal as follows: 

When Signor Marconi was in the United States last fall he had the 
opportunity of testing his wireless telegraphy at the yacht races for the 
America cup, and the success obtained then in times of peace induced 
him to remark, “I’d like to try the system in a war.” His second visit 
to this country now comes after an interval of six months of severe 
fighting in South Africa, where his system of wireless telegraphy has 
been in use on land and sea. The test in time of war has proved even 
more interesting and important than in the international yacht races off 
Sandy Hook. 

Signor Marconi did not go to South Africa personally, but several of 
his assistants went there with several outfits of wireless telegraphy, and 
they operated in conjunction with the fleet patrolling the coast. They 
confined their attention exclusively to sending messages between the 
several warships and between the fleet and the shore. At Delagoa Bay 
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the British admiral sent messages a distance of 80 miles to the fleet of 
shore. The British battleship Hannibal also sent and received 

to and from the battleship Jupiter, when under way, over a distance of 
miles. One message was sent 100 miles, the greatest distance success. 
fully covered. 

While there were none of his assistants with the land forces in Soup 
Africa, his system of telegraphy was used by Lord Roberts and a mog. 
fication of it by General Baden-Powell. Generals White, Buller ang 
other English officers did not take kindly to the new invention, and jp. 
stead of using the instruments sent to them for all they were worth, 
relied upon the old-time heliograph. It was this prejudice against the 
new invention that kept wireless telegraphy so much in the background 
during the early stages of the campaign, and it is possible that it woul 
have received scant notice in the South African compaign had not Lon 
Roberts assumed command. He was not a kind to keep anything tha 
would serve his purpose in the background simply because it had never 
been tested in the past. Upon assuming command in South Africa he 
summoned a body of wireless telegraphers and kept them in his camp al 
through the struggle. These experts kept him in touch with the varions 
units of his enormous army, and some of the messages were sent overland 
a distance of 60 miles. There are ten sets of instruments in Lord Roberts’ 
army, and these have been developed successfully. All scientific questions 
and experiments made by a rapidly moving army are of necessity scantily 
reported by a commander in the field, and the accounts of the tests with 
the wireless telegraphy are still quite vague. 

One important improvement in the system in war times was made 
through the co-operation of the hero of Mafeking. The difficulty of send- 
ing messages any great distance in a mountainous country like South Airica 
was overcome by the invention of a system of kites by Baden-Powell, In 
order to make wireless telegraphy successful it is necessary to raise the 
wire attached to the instrument to a considerable distance in the air. 
Thus to telegraph 60 miles the elevation of the wire should be at least 
100 feet above the surface. It was often impossible to find any way to 
secure this altitude for the wires, but by using the kites the problem was 
easily solved. Kites of the Baden-Powell type consequently became in- 
separably associated with the wireless telegraphy in South Africa, and 
it was by this means that messages were sent a distance of 60 miles. 

Signor Marconi expressed himself satisfied with the experiments made 
in the war, and so far as the reports have been received, they are neatly 
all favorable in their results. Both the British and Italian navies have 
adopted his system, and others are experimenting with it for the purpose 
of using it should it prove satisfactory, including the United States navy. 
In the meantime some of the big transatlantic steamship companies ate 
using the system, and one of the inducements offered their patrons is 
communicating with friends on shore long before the steamers reach port. 
Several hours are saved in this way on both sides of the Atlantic @ 
receiving the latest news of the day which may have transpired on two 
continents while the passengers were on the sea—The /ron Age, Aug 
23, 1900. 





SUBMARINE CABLES IN PEACE AND WAR. 


The operations now going on in South Africa have probably brought 
home to most of us, more forcibly than was ever the case before, 
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importance of that system which, having its center in England, 
embraces the whole globe in a vast network of ocean cables. The troops 
are acting at a distance of 6000 miles from our shores, yet, day by day, 
when there is no intervention of the censorship, we are kept informed 
of the proceedings with almost as much ease and minuteness as if the 
ions were taking place in the Long Valley at Aldershot. So that 
it may fairly be regarded as a matter of self-congratulation that this great 
undertaking was established by English enterprise, that the necessary 
funds were provided by English capital, and that the whole system is 
ically under the control of the Englishment government. 

The cables, indeed, are in no sense government property, except that 
in certain cases, where the value is clearly more strategic than com- 
mercial, a certain subvention is made from the public funds. But in 
granting the concessions which permitted the construction of the several 
cables, Parliament has so fettered the action of the companies by salutary 
restrictions that the cables at periods of crisis are as much at the disposal 
of the government as if they had been paid for in the first instance out of 
the public purse. It is provided, for instance, that government messages 
should have precedence over those of the general public; that no employee 
of foreign nationality should be allowed upon the staff; that in time of 
war the government should be at liberty to substitute its own people for 
the regular staff, and so forth. 

The pecuniary benefits resulting from a commercial monopoly such as 
this are sufficiently obvious. As has been well said by a foreign critic, 
by means of her cables England renders all other nations tributary to 
her. And the political advantages are not less marked than the com- 
mercial, for the possession of the cables affords the opportunity of 
acquiring early and exclusive information of events happening all over 
the world, information which now and again may be of the highest value. 

But if the control of the world’s ocean cables is an important matter 
in time of peace, its significance is increased tenfold in case of war, and 
more particularly in the case of a naval war, and this fact is becoming 
very generally recognized. Not long since the American Boston Globe 
made the following remarks upon the subject: “ Of all the lessons that 
the United States ought to be learning from the Transvaal war, the 
chiefest is that any nation aspiring to be a first-class sea power in the 
coming twentieth century must control the submarine cables as well as 
the fleets. Why does Britain rule the waves to-day? Is it alone because 
she owns the biggest fleets, or is it because, owning the bulk of the 
submarine cables of the world, it makes every British battleship worth 
five ships of the enemy who is destitute of them? The power that is to 
tule the waves must rule the cables. If England is master of the seas it 
is largely because of her great silent empire under the seas.” 

In any naval plan of campaign directed against this country, some 
scheme for cutting the more important cables must necessarily find a 
place. In a work published in France under the title of “La Guerre 
Navale avec I’Angleterre,”” which was recently discussed in these columns, 
the author considered that with the aid of ships furnished with the neces- 
sary special appliances for cable-raising, the operation, though one of 
some delicacy, would not be very difficult. A German officer, Major 
Otto Wachs, who has also been writing at some length upon the same 
subject, and whose paper, translated by a young French naval officer, was 
published in a recent number of the Revue Maritime, takes a less opti- 
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mistic view of the subject. Major Wachs is of opinion that 

the International Conference of 1882, which fixed the inviolability of the 
cables in peace time, permits them to be cut in time of war, the task of 
raising and cutting the cables would be found a somewhat difficult one in 
practice, partly on account of the motion of the sea, and partly Decause 
operations would be forbidden by international law in the neighborhood 
of a neutral coast. For the difficulty both of finding and of raising the 
cable would be obviously very greatly increased by the additional 

of water in the open sea. Some of the major’s concluding remarks ar 
perhaps worthy of reproduction. “It seems a remarkable example gf 
the irony of fate,” he writes, “that this England—at whose feeblenes 
everyone makes merry—has succeeded, not as the result of a happy stroke 
of luck, but as the merited reward of a great work peacefully accom. 
plished, in encircling the world by means of her cables, and making the 
entire globe her tributary, for not only does she throw every obstacle jg 
the way of other nations who attempt any great enterprise, political o 
commercial, but contrives to make them pay the interest of the capita 
embarked in submarine cables, while she has created at their expense ap 
admirable instrument of power in the event of international complica 
tions destined to find a solution in war. If we listen with a smile to the 
story of their desperate efforts to maintain supremacy, by building a 
fleet of the first class, made up of superb vessels, for which they have 
neither officers of experience, engineers, or sailors, one cannot refuse 
one’s admiration to this gigantic work, which consists in establishing 
submarine cables, for transmitting from distant stations, thanks to such 
centers as Malta, the Azores, Bermuda or Seychelles, to headquarters in 
London, swift messages, commercial, military or maritime, which are 
only communicated later to other powers interested.” 

It may be remarked in passing that the taunt here levelled at us that in 
the development of our fleet the personnel has failed to keep pace with 
the matériel, has some basis of fact. We have, indeed, provided ourselves 
with a number of the most up-to-date powerful vessels, while still lacking 
an adequate supply of crews to man or of officers to command them. 

Such a state of things, unsatisfactory and anomalous as it appears, is to 
some extent unavoidable, since, while it is possible by working over 
time in the government yards, and by putting pressure on the privaté 
contractors, to turn out new battleships and cruisers in what is a relatively 
short period of time, the training of the sailors, and still more so of the 
officers, must always be a matter of several years. As was said by 
Admiral von Tirpitz the other day during the debate on the new navy 
budget in the German Reichstag, “ We cannot conjure up officers and 
seamen for the additional ships by a stamp of the foot.” The entries of 
officers, both of the executive and engineer classes, have been largely 
augmented of late years, and we are already beginning to reap the a¢ 
vantage of this policy, while the number of seamen is also each yeat 
becoming more nearly adequate to the increased needs of the fleet 
Meanwhile, in the practical monopoly of the world’s cable system, this 
country possesses an asset which is admitted on all sides to be of the 
very greatest value. It rests with the authorities, and more particularly 
with the department specially charged with the supervision of all matters 
relating to the ocean cables, to see that no precaution is omitted which 
would ensure their integrity and efficiency in the unfortunate event of 
the outbreak of a naval war.—United Service Gazette. 
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CORDITE AND ENGLISH GUNS. 


There are at Woolwich just now two Elswick guns which may prove 
valuable in the inquiry that is to be conducted on the cordite question. 
These guns were purchased since the war began, and are not of the service 

being 6-inch guns of 50 calibers length, with enlarged powder 
chambers of curved form approaching the oval in longitudinal section. 
They differ also from service guns in their obturation. In the Weling or 
Vickers system the pad presses against a conical bearing. This no doubt 
facilitates forcing a pad tight with pressure behind it, but at the moment 
of firing, when there is a tremendous pressure in the opposite direction 
that is backwards against the front of the breech-plug, any yield has 
the disadvantage of bringing the plug into a larger part of the cone 
where it has play round it. These two guns have the bearings for the 
in one case cylindrical, and in the other partly so. This, however, 
js a question to be considered on its own merits, and does not touch 
the main point which we have in view; namely, the powder question. 
One of these guns has been used for experimental firing, and has shown 
much less corrosion than is usual for the number of rounds fired. The 
increase of length naturally gives an advantage, our longest service pat- 
tern being only 45 calibers in length; the enlarged chamber, however, is 
of greater importance. We believe that a muzzle velocity with a 100-lb. 
projectile of 2500 foot-seconds, has been attained with a pressure of some- 
thing like 12 tons with cordite. On the other hand, an enlarged chamber 
gives room for a milder explosive requiring a greater volume. An en- 
larged chamber is a device that ought specially to be available for us, 
because our wire-bound guns have great tangential strength, of which 
we have hitherto failed to get the full benefit—The Engineer, June 22, 


1900. 





ACTION OF EXPLOSIVE SHELLS ON SHIPS. 


We print elsewhere a letter signed “X.” We wish that we could 
give the name of the correspondent, for it is one that would carry great 
weight. However, it is of the less consequence because we write chiefly 
for those who can judge—at all events, to some extent—of the value of 
opinions and statements without requiring to know the names of the 
writers. There is hardly a more important question connected with war 
material than the action of shells containing explosives fired against 
ships. Such are the possibilities of shell fire, that it may be said the 
liability to sudden destruction from well-delivered shells has existed as an 
element in naval warfare since the days of Sinope. Santiago brought this 
prominently forward again. In fact, it appeared as if ships containing 
wood which shells could reach would quickly share the same fate as the 
Spanish cruisers. That is to say, that they would take fire and burn 
with a fury that very probably could not be grappled with under fire. 
Hence it appeared as if Germany had stolen a march on us all in banish- 
ing wood from the hulls of her warships; nevertheless, there were certain 
reasons for discounting the apparent conclusions drawn wholesale from 
the fate of the Spanish cruisers. For example, the Spanish wooden 
decks had no iron below them, thus the wood composing them was very 
freely exposed to the action of air, which would encourage fierce con- 

tion. Thus it was clear that wood inside even medium armor was 
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in a very different position from unprotected wood, because little 
dead metal would reach the former, and that generally from armor. 
piercing shells only, whereas every projectile from every caliber of guy 
might successfully attack the wood of the Spanish cruisers. Solyti 
also exist which render wood non-inflammable, at all events, fora time, 59 
that while it was right to study carefully the lessons to be learned from 
Santiago, there was no cause for serious alarm. Putting alarm, h 

out of the question, a revolution in the application of wood is {; 
serious, so that the Belleisle experiments were looked to as i 
needed to settle the question of ship’s liability to take fire under shel 
attack, and the fact that the timber did not burn, as prophesied by some, 
was considered so satisfactory that in a great measure secrecy wa 
abandoned, and the vessel thrown open to examination, as soon as it was 
found that she had not been set on fire. We have expressed the opiniog 
that many valuable experiments might have been tried in detail on the 
Belleisle before she was subjected to wholesale destruction, and we stil 
adhere to that opinion. We believe, however, that the great importance 
of the incendiary trial provoked impatience, which did not brook of the 
delay necessary to test such questions as the individual action of various 
shells on the structure. This being so, we have to make the best of the 
state of the vessel after the general attack to which she was subjected 

It may be said, we think, that the question next in importance to the 
incendiary one is the value of high explosives compared with powder, 
As most of our readers are aware, common shells of two kinds are 
employed in the service. Pointed common shells charged with powder, 
entered by means of a fuse hole in the base of the shell, to which the 
fuse is afterwards fixed, and common shells with nose fuse holes charged 
with lyddite. Shells of the former class are calculated to penetrate and 
carry their bursting charge further into the structure attacked; those of 
the latter class produce a more violent effect as they enter. Opinion 
has been divided as to the relative value of these shells. So far as the 
Belleisle results can be judged, the shells with high explosives are far 
the more efficient. Even in power of penetration, the pointed shell 
have proved disappointing. A pointed projectile which retains its 
shape drives its point through armor, and literally bores a hole, forcing 
the metal radially from the center, which is generally the easiest way of 
making a hole. Supposing the armor, however, to defeat this, and to 
flatten or break the point, the projectile only gets through by driving 
a disc of plate out in front of it, and this is better effected by a blunt 
projectile than by one that has wasted some of its energy in a futile 
attempt at boring. Some impressions on the side of the Belleisle show 
that this action only left feeble impressions on the ship’s side. In short, 
armor, as it is now made, keeps out shell fire comparatively easily; and 
it is desirable to have no compromise, but to use either the form a 
common shell proper, which produces greater results on unprotected 
structure, or the strong armor-piercing shell, which alone can gt 
through even the plates of moderate thickness—say, 5 inches—which aft 
being applied more and more extensively on ships’ hulls, shot also ate 
required, but for belt attack only. 

As pointed out in our correspondent’s detailed report, there is m0 
comparison between the destruction caused by lyddite and that resulting 
from the use of black powder, and now that it appears that conflagration 
is not brought about as was supposed, by lumps of burning powder pre 
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: and lodged in the woodwork, it seems as if the pointed common 
shell might be discarded with advantage, though we confess to the wish 
to see a few strictly comparative experiments with each class of pro- 

“X.” has criticised our correspondent’s mention of the upward 
action of lyddite. We concur with “ X.” in recognizing that at the 
moment of explosion the forces in action are too vast to be sensibly 
affected by gravity, and practically action is developed equally in all 
directions, finding its principal escape in the direction of least resistance. 
This will, however, often be upwards, also when the first explosion is 
over, the subsequent rush of gas is upwards, while air rushes in laterally 
from all sides to take its place. This causes windows to break towards 
the point of explosion, and gives evidence of an upward rush which may 
be confused with the primary action of explosion. So far the main 
lessons of the Belleisle experiment are rough and general, although no 
doubt important, namely, that wood may be applied so as to be very 
little liable to catch fire, that common shells with nose fuses and high 
explosives are best for unprotected parts of the hull, while armor-pierc- 
ing shells are needed even for medium armor. A second set of con- 
dusions are those connected with chances of hitting upon, which we 
do not here touch. We trust that the Belleisle will yet be utilized to 
exhibit the particular effect of single rounds fired under various con- 


ditions —The Engineer, July 29, 1900. 





OUR BATTLESHIPS IN THE LIGHT OF THE BELLE- 
ISLE EXPERIMENT. 


The very remarkable test of the Belleisle recently carried out by the 
British Admiralty is particularly gratifying to naval experts in this 
country, for it goes to prove that the principles upon which the ships 
of the United States navy have been designed in regard to their de- 
fensive qualities are thoroughly sound; in other words, that the emplace- 
ment of guns and the distribution of armor are better suited to resist the 
attack of modern high-power guns than that adopted by those navies 
which must be regarded as possible antagonists. The principle under- 
lying the defensive arrangements of our vessels is that the best protec- 
tion against shell-fire is the provision of a continuous, vertical wall of 
armor from below the water-line up to and embracing the gun-emplace- 
ment. Thus, in the battleships of the Alabama type, we have from 9% 
to 16% inches of armor extending from below the water-line to several 
feet above it; then the 15-inch wall or barbette armor, and above this the 
ig-inch protection of the turrets; while for the 6-inch guns of the inter- 
mediate battery we have 6 inches of armor from the belt to the deck 
upon which these guns are carried, and 5% inches of protection in front 
of the guns themselves. Now 6 inches of armor will, in almost every 
case, burst a shell on its outer surface, or at least before it can effect an 
entrance within the vessel. 

Turning now to the account of the damage done by the guns of the 
Majestic upon the Belleisle, it will be noticed that the 6-inch shells which 
struck the armored portions of the vessel failed entirely to penetrate, the 
lyddite shell being in this respect as helpless as the common shell. On 
the other hand, whenever they struck the unarmored portions of the ship, 
they passed through and burst between decks, with the result, in the 
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case of lyddite, that the deck was lifted over a wide area, and that Portion 
immediately over the explosion completely blown away. Now, it 
always been contended by Sir William White, the very able Chief Con. 
structor of the British navy, that high-explosive shells which burst be. 
tween decks would act exactly in this manner, and that it was a! 
imperative to provide a complete wall of side armor, of sufficient thick. 
ness to keep out a high-explosive shell, which should cover each gun- 
emplacement and extend without a break from the gun-platform dow, 
and below the water-line. This principle has been faithfully followed ig 
all the battleships and armored cruisers of the modern British navy, and, 
with the exception of the Maine and the Texas, the same principle hy 
governed the construction of the battleships of our own navy. 

To appreciate the value of a continuous wall of vertical armor from 
water-line to gun-emplacement, we have but to look at some of the mog 
notable of the German and French designs; such, for instance, as the 
three French battleships of the Charlemagne class, and the four Germa 
battleships of the Kaiser Friedrich III class. In every one of these seyeg 
first-class battleships there is a wide gap, extending over a height of two 
decks, say about 15 or 16 feet, and reaching horizontally the whole length 
of the vessel, upon which there is not an inch of armor protection. |p 
the case of the Charlemagne, although the eight rapid-fire guns on th 
main deck are protected by 3 inches of armor in front, they have nothing 
but the thin shell of the vessel to prevent high-explosive shells from 
being burst within the vessel immediately below the deck on which they 
are mounted. This shell plating would serve simply to give the shock 
necessary to explode the shell at the point where it would do most 
damage. The way in which the decks of the Belleisle were blown to 
pieces suggests that in a duel at moderate range between the Charl 
magne and, say, our own Alabama, the seven 6-inch rapid-fire guns which 
the latter would be able to bring to bear, to say nothing of the 12-inch 
rifles, would, if firing high-explosive shells, very quickly put the whol 
of the rapid-fire battery of the Charlemagne out of action. This will bk 
readily understood by referring to the armor diagram of the Charlemagne, 
published in our article on the French navy (Scientific American, January 
28, 1899). 

The same serious defect exists in that otherwise admirable ship, the 
Kaiser Friedrich III, in which, the guns although emplaced in separate 
turrets, and well protected from what we might call lateral or horizontal 
attack, have no protection against the bursting of high-explosive shel 
beneath them, other than is afforded by a small armored ammunition 
tube extending from the base of the gun to the protective deck some 
15 or 16 feet below. Well-directed shell would pass through the unat 
mored sides above the water-line belt, and could be burst in great num 
bers beneath the floor of the turrets. In the Kaiser Friedrich III this 
is true, not only of the rapid-fire battery, but of the two turrets contaim 
ing the main armament of four 9%-inch guns. A diagram of the Kaiser 
Friedrich III appears in the article upon the German navy, Scienilt 
American, April 22, 1899. If the diagrams of these German and French 
ships be compared with those of such vessels as the Oregon, Kearsargt, 
Alabama and the Maine, it will be seen at a glance how vastly better 
equipped for defense are the American ships than those of France and 
Germany. : 

Upon the other hand, it is only fair to state that the continental navies, 
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notably the French navy, have shown their farsightedness in adhering to 
the continuous, as against the partial, belt at the water-line. Both the 

e and the Kaiser Friedrich III have a belt extending prac- 
tically throughout the length of the vessel; whereas the Oregon and her 
class, like the Royal Sovereign and Majestic class of the British navy, 
have only a partial belt extending for two-thirds of the length of the 
vessel amidship. Judging from the Belleisle results, shell-fire would tear 
these unarmored ends to pieces, admitting water and injuring the sta- 
bility of the vessels. Our later ships, however, of the classes named 
above, are to have a practically continuous belt, and will be in this respect 
a great improvement over the Oregon.—Scientific American, July 21, 1900. 





EXPERIMENTS IN TEMPERATURE OF EXPLOSIVES. 


In a communication recently made to the Royal Society, Messrs. Mac- 
nab and Ristori, continuing their researches upon modern explosives, 
give an account of a series of experiments to determine more exactly the 
temperature reached by explosives in a closed chamber. Previous ex- 
periments have shown that a thin platinum wire is melted by the heat 
developed during the explosion, while a thick wire is unaffected; this 

es that the temperature exceeds the fusing point of platinum, but the 
duration of the maximum is very short. The experimenters use for the 
purpose a thermo-electro couple of rhodium and platinum wires having 
different diameters, and thick enough not to be melted by the explosion. 
The deflection of the galvanometer would then vary in inverse ratio to the 
thickness of the wire forming the couple, and it would then be easy to 
calculate the deviation which would be caused by a couple infinitely small 
which would absorb all the heat in a time infinitely short; this devia- 
tion, expressed in degrees, would represent the temperature reached. 
In the experiments a series of thermo-electric couples formed of wire of 
platinum and an alloy of platinum with 10 per cent of rhodium were 
used, whose diameter varied from 0.25 to 1.1 millimeter. Each couple 
was successively fixed in the interior of a shell, and the deviation of the 
galvanometer was registered by the photographic method. It was thus 
found that guncotton is the explosive giving the lowest temperature; then 
follow in order cordite ballistite (7o per cent fulmicotton with 30 per 
cent nitroglycerin), then another form of ballistite, with equal parts of 
cotton and nitroglycerin. The experiments are now being made to de- 
termine the elements necessary to convert the deviation of the galvanom- 
eter, expressed in degrees, into degrees of temperature.—Scientific Ameri- 
can. 





THE BELLEISLE EXPERIMENT. 


It is very rash to attempt to review an experiment of which the circum- 
stances are kept secret, more especially when it is conducted by authori- 
ties as capable as those at the Admiralty. We do not, therefore, now 
attempt to review the trial conducted last Saturday in the usual way, but 
only to notice the results that were necessarily known, and to consider 

the matter must present itself to those outside the very limited num- 
ber of persons who had access to the exact objects in view, and the 
precise results produced. Limiting ourselves in this way, we shall be 
justified in expressing our opinion freely. 
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The actual operation, as our readers know, was the destruction Of the 
Belleisle in five, or we may say, in three minutes, by the Majestic, 
the firing continued for 9% minutes in all. The Belleisle is a crogg 
tween a central-battery ship and a coast-defender. She was built for 
Turkey, and purchased by us in 1878. She has a belt and central 
with wrought-iron armor from 12 inches to 6 inches thick, but 
three-quarters of her hull above the belt is unprotected. This 
the Majestic attacked with her four 12-inch guns and her broadside bat. 
teries of 6-inch quick-firing guns—six on each side—and her lighter guns 
Speaking generally, no one could doubt as to the result. The Belleisk 
could not fail to be “riddled and gutted” in a few minutes. To th 
uninitiated a most costly and invaluable target was apparently des 
and the goose that might have laid the golden eggs killed with a venge. 
ance. We refuse to believe that there was not something more than this 
behind, but we think it a pity if some statement to this effect is not mag 
by the First Lord, for this is how the matter must present itself to th 
public. 

Even as the trial is reported, however, there is something to not. 
First as to accuracy of fire. The Majestic opened fire at 1700 yardy 
range while steaming at 6 knots an hour, with a 12-inch gun, whicd 
entered the stern of the Belleisle, raking her, if we are to believe th 
reports, and emerging at her bows. This we regard as admirable, fori 
was necessary for the Majestic gun to be laid correctly and got off almog 
exactly when the line of the Belleisle keel coincided with the line of sight 
The projectile must have traversed the length of the ship, passing through 
the armored bulkheads or walls without serious deflection. We hail » 
good a shot, specially at the present time. Very able criticism of th 
American firing at Santiago has resulted in one case in the conclusion 
being arrived at that the disturbing causes in that action were so great, 
and the resulting probable error found by working backwards so erron 
ous, that it was quite a matter of indifference what the shooting of th 
guns was, and that the difference between the most hopeless old smooth 
bore and the best rifled gun would have been nothing to signify. We 
have always held that at Santiago the circumstances were just those which 
must cause, and indeed justify, wild shooting. A group of ships after th 
monotony of weeks of watching suddenly see an enemy moving out and 
making away at four miles range from most of them, an enemy wh 
ought to have the heels of them. It was a case when the only apparent 
chance was to fire at once and chance a hit at the cost of great wasted 
ammunition. Subsequently, when the Spanish speed proved deficient 
and when the American ships were gaining on them, the chances greatly 
improved. Had they attained to racing abreast of them, which hardy 
happened before the Spanish cruisers were destroyed, it would have bess 
easy to direct a discriminate fire attack; but as it was, the whole engage 
ment was a wild, unexpected race. The Majestic’s first round show 
what can be done by the heavy guns of a vessel steaming at six knots 
and availing herself of a chance which could only present itself fora 
moment. The shell attack which followed was apparently well directed 
but in present circumstances we learn little from it. The destructiona@ 
Santiago, however, emphasizes the fact mentioned by the First Low 
apparently as the leading one in the Portsmouth trial; namely, the at 
cumstance that the Belleisle did not actually take fire. This, if 
instead of partially true, is very important. In the German warships 
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wood has been condemned and dispensed with for some time past; the 
experience at Santiago seemed to show that we had lost much by not 
doing the same. If, however, wood can be protected by any means, 
things are not quite as was supposed. Apparently, water was very freely 
used in the Belleisle. However, on this we may hope to hear more 


Te etheless, we think that the programme was disappointing, although 
the results were as good as such a programme might offer. We should 
have liked to have learned the effect of individual rounds of various kinds, 
even if the experiment was to terminate in wholesale destruction. Even 
as concerns wood itself, it is important to know how wood behaves when 
behind armor, as compared with its application to unprotected parts of 
the ship. First, can shells carry fire through armor so as to ignite wood 
inside it? Secondly, can wood be rendered non-inflammable by any com- 
position without drowning it with water? Thirdly, what is the incendiary 
power of powder compared with lyddite? Fourthly, what is the poison- 
ous effect of the gas generated by lyddite or similar high explosive? 
Then we should have wished that a casemate could have been constructed, 
and the liability of gas elsewhere to enter tried. For all these it would 
be necessary to fire single rounds and examine closely. If this is thought 
tedious, it might have been conducted by specialists only, without inter- 
fering with the operation of general destruction at the end, if desirable. 
In short, we hoped that much experience in detail was going to be ob- 
tained from this grand target, for in speaking of the incendiary power of 
common shell we have only dealt with one branch of the subject. There 
is a question of the penetrable action of the shells, of their behavior when 
burst by a quick fuse before they are broken by the shock of impact, 
compared with that of a fuse which allows the shell to be broken and 
then burn its powder after rupture, effects which were brought out by 
the Shannon experiments. The extraordinary breaking up into minute 
fragments of Palliser shells, which is liable occasionally to happen, as in 
air-space targets, has never been satisfactorily explained. Above all, we 
have always hoped for a trial of a powerful projectile passing through the 
decreased belt armor now adopted and impinging on the inclined deck 
armor behind it. What is likely to happen on deck above? This would 
call for a section to be specially made, and no doubt such a section might 
be made on shore; but when we are testing the effect of fire on ships’ 
structures with an actual ship, it seems worth while operating a little 
more, and testing the question of structure as far as possible. 

We are bound to admit, however, that not only are we completely in 
the dark, but that some statements add to the depth of that darkness. 
For example, we are told “ Some g-inch Krupp plates had been tem- 
porarily placed over the citadel and were fired at by the 6-inch guns. 
Though these were tested, none were penetrated. The trial, therefore, 
demonstrated the value of the armor now in use.” This could not be 
seriously said, and yet if this sentence was put forth to convey the im- 
Pression to our continental powers that we are idiots, we think it is over- 
done, for we might just as well throw snowballs at Krupp 9-inch plates 
as 6-inch common shells, or for the matter of that 6-inch projectiles of 
any kind under service conditions. We imagine that the 9-inch Krupp 
Plates were more likely to be intended to try what the 12-inch pro- 
Jectiles would do against them, 9-inch hard-faced plates constituting the 
vertical armor belt of the Majestic herself and her class, reinforced by 
36 
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inclined deck armor. If this, however, were intended, why Was not the 
12-inch gun fired so as to hit the 9-inch plate? We mean, why was 

a deliberate experiment arranged, as we have said above, to test the beh? 

In short, while we believe in our construction officers and our 

officers, and while we do not doubt that valuable results must be obta; 
from the Belleisle trial, at the present moment the question, like the 
vessel herself, may be described as enveloped in the thickest smoke ~ 
The Engineer, June 1, 1900. 





A RUSSIAN VIEW OF SEA POWER. 


The Novoe Vremya has recently been the field of a discussion on sq. 
power, or the meaning of a fleet. As is well known to the readers of the 
United Service Gazette, the policy of the Novoe Vremya is that Rugi 
should build only torpedo-boats and submarine vessels to defend he 
coast, with cruisers to annoy the commerce of her enemy, which from th 
point of view of the Novoe Vremya is England. Quite unexpectedly a 
article in the Novoe Vremya, entitled “ International Understandings,” ys 
raised a hot argument on the above subject. The article, which caugj 
such a flow of diverse opinions, was initiated in the office of the Now 
Vremya, and was, therefore, necessarily hostile to England. Regret wa 
expressed in this article that there was no international tribunal befor 
which England could be arraigned, and forced to deal more lightly with 
the African republics. The Russians are recommended not to deceive 
themselves and imagine that the millennium is about to commence. 0p 
the contrary, it is evident from England being quietly allowed a ire 
hand in Africa that we are passing through an era of indifference ané 
contempt for the spiritless or the weak. Why has no power interfered 
between England and her prey? The reply given is, because Englandis 
too powerful at sea. 

The article asks, ““ What bounds will England place to her self-concet 
and her daring?” England not only considers it her duty to mixi 
every political question, but expects to have the deciding vote in all pats 
of the world; in fact, to become the Paramount Power. On every de 
pute England threatens her adversary or her rival with her mighty fet 

This article drew an answer from General Riraeff. Remarking on th 
observation, already mentioned, that England considers international lw 
a mirage, the general adds that the Times also is jeering at Russia i 
having listened to the behests of Europe at the treaty of Berlin, al 
observes that England will arrange her own matters without consulting 
other opinion, and in her own method. The article continues regretitly 
that no one can interfere with England in this matter, but, nevertheles, 
believes that a fleet is absolutely unnecessary for Russia. The 
general considers a fleet wholly unnecessary for Russia because, & 
argues, the only two nations with which Russia is likely to go tof 
are England and Germany. A war with Germany, the general holé 
would be decided on land, and although the Russian fleet might bombard 
Kiel or Dantzic, or the German fleet bombard Riga or Libawa, still tit 
action would have no effect on the result of the war. 

It is pointed out that the French fleet, although much stronger tha 
the German, had no effect on the war of 1870-71. In case of waf 
England, Russia’s ironclad fleet would be still less useful. For howertt 
many ironclads Russia built, England could always build two to Russi 
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But there is another way in which England can be acted on, and 
that is through India. General Riraeff considers that the best way for 
Russia to meet England is not to spend money on a fleet, but to prepare 
a scientific advance to India, and to coerce England through India. “ Are 
not we (Russia) stronger than the United States, and is not India more 
yaluable than Canada?’’ are the concluding words of this article. Gen- 
eral Riraeff's paper is answered by “ Nauta,” who first challenges the 
general’s view that the French fleet did nothing in the war of 1870-71 
because a fleet could do nothing. “ Nauta” holds that the French fleet 
was as badly directed as was the French army in that war, but had suit- 
able ships been sent the results of the war might have been different. 
“Nauta,” continuing, points out that although suitable strategic railways 
may be built, and mobilization perfected to the last degree, yet a fleet 
will always be able to land an expeditionary force on the coast and seize 
the required position before the defending force can arrive by train. 
Even in the face of a defending force, already assembled a fleet, owing to 
the power of its artillery, can land an expeditionary force. This is an 
opinion held by many Russian officers in high positions. “ Nauta” also 
asks if Russia is without a fleet, what will happen to the islands and 
peninsulas on the Baltic coast and in the Gulf of Finland? 

Is it only with Germany and England, asks “ Nauta,” that Russia is 
going to quarrel? What about Japan, Turkey, Italy, Sweden, and Amer- 
ica? Have we concluded a lasting peace with these nations? In a war 
with Germany is Russia to leave Germany’s colonies and mercantile fleet 
untouched? Russia would be very chivalrous if she did so, and the Ger- 
mans would probably consider her very silly. Without doubt, the Ger- 
man navy and mercantile marine would be used to the utmost against us. 

As regards England, “ Nauta” agrees with General Riraeff that the 
Russian fleet of the present day would not be able to play any higher role 
than it did at the time of the Crimean war. Therefore the safety of the 
Russian shores must be provided for by torpedo and submarine boats, 
and the offensive taken by large cruisers attacking English commerce. 
Neither does “ Nauta” believe in the use of a descent upon India. For 
suppose that Russia took India, what could she do with it? India has 
been taken before by Alexander of Macedon, by the Dutch, by the 
French, but none of them have been able to retain it, and should we 
(Russians) be any better able to hold it? Sooner or later England would 
recover India by means of her fleet, by means of money, or by intrigue. 
It is very evident that the population of two hundred millions is not con- 
trolled by force alone; such a multitude could not be kept in slavery by 
100,000 soldiers. The fact is that England governs her 200,000,000 sub- 
jects by intelligence and tact, not by force. Could we Russians in the 
same way manage different nations and castes so that they would be as 
obedient to us as they are to the English? It is doubtful. We Russians 
have our own work in the world, therefore it is better not to meddle 
with England, who fears nothing, and laughs at all, having, it is true, an 
insignificant army, but a mighty fleet.—United Service Gazette. 





INCREASE OF OUR NAVY SINCE THE SPANISH WAR. 


A request from a subscriber for a statement of the new vessels that 
have been authorized for our navy since the publication of the Scientific 
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American Navy Supplement, suggests to the editor that this information 
will be generally welcomed by those of our readers who include the Navy 
Supplement in their files. 

Battleships—Beginning, then, with the battleship class, we have the 
Maine, Missouri and Ohio, authorized May 4, 1808. They are of 
tons displacement and 18 knots speed; are protected with 11-inch armor 
on the belt, and 12-inch on the barbettes and turrets; and will Carry four 
12-inch B. L. rifles and sixteen 6-inch rapid-fire guns besides twenty-six 
6-pounders and automatics. 

Following these come the ships of the Georgia class, the Georgia, Ney 
Jersey and Pennsylvania, authorized March 3, 1899. These vessels are to 
be of 14,650 tons displacement and 19 knots speed. The belt will have, 
maximum thickness of 11 inches, and the gun positions will be protected 
with from I1 to 6% inches of armor. After lengthy discussion, it has 
been decided to provide these vessels with the double-deck 
arranged as in the Kearsarge, and the armament will consist of fog 
12-inch and four 8-inch B. L. rifles; fourteen 6-inch and twelve 3-inch 
rapid-fire guns, besides thirty 3-pounders and machine guns. 

The present Congress has recently authorized the construction of two 
more battleships of equal size, to be known as the Virginia and Rhode 
Island. In them a return is to be made to the turret system of the 
Oregon and Iowa, the intermediate 8-inch battery being mounted ig 
four separate turrets at the four corners of the central citadel. The par. 
ticulars of these vessels will be 14,650 tons displacement; 19 knots speed; 
1t-inch belt; 11 to 6%-inch armor on gun positions; main battery, four 
12-inch; intermediate battery, eight 8-inch; secondary battery, twelve 
6-inch, and twelve 3-inch rapid-fire guns, besides 30 smaller guns. 

The five battleships last mentioned are at present on paper the most 
powerful and best protected ships in the world. 

Armored Cruisers —On March 3, 1899, Congress authorized the con- 
struction of three large armored cruisers of 13,000 tons displacement and 
22 knots speed, to be named the California, Nebraska and West Virginia 
Three more of the same size and speed, which were authorized by the 
Congress of 1899-1900, are to be called the Maryland, Colorado and South 
Dakota. The Board on Construction has been so preoccupied with the 
discussion of the battleship designs that the details of these vessels are 
not even yet definitely decided, but it is probable that the whole six wil 
be built from the same plans and embody the following features: Dis 
placement, 13,000 tons; speed, 22 knots; protection, a curved deck asso 
ciated with a continuous belt of 6-inch armor; armament, four 10-inch 
long-caliber rifles mounted in two turrets fore and aft, and sixteen 6-inch 
guns mounted within casemates in broadside. These vessels will have 
an exceptional steaming radius. The last Congress also authorized the 
construction of three 8000-ton protected cruisers. These vessels will 
carry, probably (the matter is not definitely settled), four 8-inch rifles im 
two turrets fore and aft, and either twelve or fourteen 6-inch rapid-fire 
guns in boadside casemates. In working out the plans of these ships 
effort will be made to reserve sufficient displacement for armor to allow 
a continuous belt to be used at the water-line, thus placing these fine 
vessels, which are to be of 22 knots speed, in the armored-cruiser class. 

Harbor-defense Monitors.—On May 4, 1808, the construction was author 
ized of the four single-turret monitors, Arkansas, Connecticut, Florida 
and Wyoming, of 3235 tons displacement, and 11% knots speed, with 1 
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inches of armor on sides and barbettes, and armed with two 12-inch rifles 
and four 4-inch rapid-fire guns. 

Semi-protected Cruisers —On March 3, 1899, a batch of six somewhat 
nondescript vessels was authorized, which, although they appear in the 
oficial list as protected cruisers, are not really so—the protective deck 
extending only throughout the middle portion of the vessels, the ends of 
the deck, as in the early Chicago and Atlanta, being unarmored. These 
yessels, moreover, because of their extremely low speed, are scarcely 
eligible to be classed in the cruiser classes, where the speed is invariably 
in new vessels from 21 to 23 knots. The six vessels are known as Chatta- 
nooga, Cleveland, Denver, Des Moines, Galveston and Tacoma. They 
sre 3200 tons displacement, 16.5 knots speed, and carry a battery of ten 
s-inch rapid-fire guns and a dozen 6-pounders and machine guns. 

Torpedo-boat Destroyers, etc—The same bill of May 4, 1898, mentioned 
above, included sixteen torpedo-boat destroyers and twelve torpedo- 
boats, all of which are now either nearing completion or afloat. The 
destroyers are seagoing craft of 420 to 433 tons displacement and 28 to 30 
knots speed; the torpedo-boats are from 157 to 340 tons displacement, and 
vary in speed from 26 to 30 knots. 

Submarine Boats —The last Congress, impressed by a somewhat favor- 
able report by a board appointed to test the capabilities of the Holland 
submarine boat, authorized the construction of six vessels of this type, 
but enlarged and improved. 

Of the fleet of vessels outlined above, sixty-one in all, it may be said 
that as far as the battleships, armored cruisers and torpedo craft are con- 
cerned, the designs leave little to be desired. The armored vessels are 
particularly fine, being large, fast, amply protected, powerfully armed, 
and possessing great coal capacity; but one regrets that the appropria- 
tion voted and being expended on the monitors, submarine boats and 
semi-protected cruisers (about $11,000,000 altogether) is not being ex- 
pended on more up-to-date and serviceable vessels. For the same sum 
we might have secured four first-class battleships, or four armored 
cruisers of the California type, a squadron of infinitely more value than 
the abnormal vessels to the construction of which the nation is now 
committed.—Scientific American, July 28, 1900. 





THE BATTLESHIP OF THE FUTURE. 


A comparative study of the designs of the new battleships which figure 
in the naval programmes for the year 1900 shows that naval constructors, 
both in our own and foreign navies, are rapidly tending toward a common 
type, which, without exaggeration, may be defined as a complete reversal 
of the ideas of battleship design and construction that have been pre- 
valent during the last ten or fifteen years. In the last of the eighties and 
in the early nineties of the century, the typical battleship was essentially 
of what we may call the bulldog type, compared with which the battleship 
of the opening years of the twentieth century will be a greyhound in 
speed and activity, while still retaining not a little of the bulldog’s fight- 
ing power. 

The bulldog type, for want of a better expression, is characterized by 
a hull of bulky model, short and broad; a slow speed of say from 14 to 16 
knots; armor of excessive thickness, ranging from 21% inches in the 
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French Baudin and the Italian Duilio, and 24 inches in the British Ip. 
flexible, to 18 inches in our own Indiana and Oregon; and an offensive 
battery of a few heavy, unwieldy and slow-firing guns, which wei 
as much as 110% tons apiece in the British Benbow and the Italian 
Duilio type. 

During the past fifteen years there have been three important 
ments in naval material which have served completely to revolutionig 
battleship construction. The first of these is the advance that has bees 
made in the methods of armor-plate construction, by which increased 
resisting power has been obtained with a great reduction in weight. The 
next is the improvement in the manufacture of guns and explosi 
which has been so great as to enable us to secure equal penetration with 
a gun weighing only half as much as those of the earlier type. The third 
development has been in the design and materials of boilers and engines, 
the improvements in which have enabled us to secure a great reduction 
in engine- and boiler-room weights, and, at the same time, obtain a 
increase of from 40 to 50 per cent in the speed of the ship. 

A mere recital of the leading particulars of the notable battleships of 
the British navy of the past two decades tells the story of this develop. 
ment. The Inflexible, of the year 1881, was clothed with 24 inches of 
armor, carried four 16-inch muzzle-loading 80-ton guns, and attained 
speed of 12.8 knots with 6500 horse-power. The Camperdown, of 18% 
carried 18 inches of armor, mounted four 67-ton guns in her main bat. 
tery, and attained a speed of 16 to 17 knots with a horse-power of 11,500 
The Majestic, designed in 1892, carried 9 inches of armor on her side 
was armed with four 12-inch 50-ton guns in her main battery, and 
attained a speed of over 18 knots with about 13,000 indicated horse-power. 
The Ocean, completed in the present year, has 6 inches of armor on her 
belt, carries a main battery of four 50-ton guns, and has attained a speed 
of 18% knots with about 14,000 indicated horse-power. In the above 
statement no mention has been made of the fact that with the decrease 
in the weight of the main battery there has been a notable increase in 
the secondary battery of rapid-firing guns, the Ocean carrying twelve 
6-inch guns of this type, in addition to eighteen smaller quick-firing 
guns. In the new battleships of the Duncan class, now building for the 
same navy, the side armor is only 7 inches in thickness; the battery is 
the same as that of the Ocean, and the speed has been raised to 19 knots 
an hour with an indicated horse-power under natural draft of 18,000. 

With this last-named vessel it is interesting to compare our latest 
battleships of the Georgia class, which carry 11 inches of armor on the 
sides and are armed with four 52-ton guns in the main battery, eight # 
ton guns in the intermediate battery, and twelve 6-inch rapid-firing guns 
in the secondary battery, while a speed of 19 knots is to be obtained with 
19,000 indicated horse-power. 

Other ships than those mentioned above show that the tendency to 
decrease the weight of the main battery is very marked, the two British 
battleships of the Barfleur type carrying a main battery of 10-inch 30-ton 
guns, and the latest battleships of the German navy relying upon 94-inch 
27-ton guns for their main armament. 

The designs for the new battleships to be laid down this year are ol 
particular interest because they doubtless are intended to embody many 
of the lessons which were taught by the naval engagements of the Spam 
ish-American war. We have pointed out on various occasions, whet 
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discussing the results of the Santiago engagement, that the heavy 12- 
and 13-inch guns contributed very little to the destruction of the Spanish 
fleet, the number of hits secured being less in proportion to the number 
of guns engaged than those credited to any other weapon engaged. In- 
deed, if one is governed solely by the actual effects produced on the 
ish ships, one is driven to the conclusion that the best armament for 
a battleship is that which will pour into the enemy a storm of smaller 
armor-piercing shells, rather than one which will depend upon the great 
wrought by the less frequent but individually more effective 

shots from the heavier guns. 

In view of the fact that the latest battleship designs are provided with 
armor of from 6 to 9 inches in thickness, and that to secure destructive 
effects it is sufficient that a shell shall merely penetrate the enemy’s 
armor, it begins to look as though the 12-inch 50-ton slow-firing gun is 
at once too powerful and too slow for the work which it will be called 
upon to do. It becomes a question whether the destructive effect of a 
given number of 12-inch shells would not be exceeded by four times the 
number of 8-inch shells, any one of which would be capable of penetrat- 
ing the armor of the latest type of battleship. It is evidently these con- 
siderations which have led to the design of the new battleships for the 
Italian navy, which, on a displacement of 8000 tons, and with armor of 
a maximum thickness of 6 inches, are to carry no gun heavier than the 
Sinch; the main battery consisting of twelve of these very effective 
weapons carried in pairs in six separate turrets, disposed on the same 
plan as that adopted in our own battleship lowa. The secondary battery 
consists of twelve 3-inch rapid-fire weapons. These 8-inch guns are to 
be of extremely high velocity, and their rapid-fire mechanism will enable 
them to fire at the theoretical rate of five shots per minute. Another 
remarkable feature in these ships is that they are built with very fine 
lines, and sufficient engine power to drive them 23 knots an hour. Pos- 
sessing such great speed and maneuvering ability, a vessel of this type 
could steam swiftly within a range at which the enemy’s armor would 
be penetrable by her 8-inch guns, where she would be able to concentrate 
no less than eight of these weapons, and pour in a storm of armor- 
piercing projectiles which might well demoralize the crew and wreck the 
gun positions of the enemy before his heavy armor-piercing guns could 
get in a disabling shot. It must be remembered, moreover, that two of 
these 8000-ton vessels could probably be constructed for but little more 
than the cost of one of the 15,000-ton battleships of the kind that our own 
and the British governments are now constructing. It is probable that 
the predominant type of the next decade will approximate more to the 
latest Italian battleships than it will to any existing type to-day.— 
Scientific American, June 23, 1900. 





CRUISERS AND TORPEDO VESSELS. 


In dealing with the subject of cruisers, Commander Ballard rightly 
commences by pointing out that the question is rendered more intricate 
than that of the battleships by the greater variety of functions which 
vessels of the cruiser type are expected to fulfil. For whereas the battle- 
ship proper has but one purpose in view, to dispute the command of the 
sea against all comers, the cruiser, besides in her capacity of scout acting 
as the eyes and ears of the ficet to which she is attached, is called upon 
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also to serve as the guardian of commerce and to protect lines 
munication. 

For scouting duties high speed is almost the only essential isi 
and cases may be adduced to show that in the naval maneuvers 
gunboats have proved more effective than large cruisers, since by their 
smaller size and less draught they were able to creep in under the 
and escape observation. On the other hand it is a drawback to the 
employment of such small vessels that a difficulty is experienced in trans. 
mitting signals to them, since, by reason of their liveliness, it is difficult 
to keep a glass fixed on any object for any great length of time. 

On the other hand, since, in the matter of initial cost, for the Price of 
one first-class cruiser, ten good torpedo gunboats or five efficient third. 
class cruisers can be turned out, for scouting purposes it would seem 
better to employ several of the smaller vessels than one of the 
since, though one or two of the small craft might be chased and drives 
off by a hostile cruiser, the rest would have only to disperse in order to 
slip past her in any direction they pleased. 

But for the protection of commerce the cruiser must be able to meet 
on equal terms any vessel of the cruiser class sent out to destroy her, and 
the first-class cruiser must therefore be retained. 

For the first-class cruiser the essayist adopts classification of the essen 
tial requisites similar to that already employed for battleships, except that 
large caliber gun-power is no longer regarded as necessary, and is there 
fore omitted, and that, from the difference in the nature of the duties 
which fall to the battleships and cruisers, the characteristics are re 
arranged in order of importance. 

For cruisers, therefore, the list should stand as follows: 

(a) Seaworthiness. 

(b) Speed. 

(c) Coal stowage. 

(d) Medium caliber gun-power. 
(e) Protection. 

(f) Ram and torpedo-power. 

So that speed, which stands fourth in order for battleships, is here 
placed second, while coal stowage and medium caliber gun-power come 
before, instead of after, protection. 

In order to combine formidable offensive powers with high speed and 
good protection a tonnage of 13,000 is not considered excessive. This 
tonnage should command a speed of 24 knots, which is about a knot 
faster than most of the best foreign cruisers, and the essayist is inclined 
to favor triple screws, since a ship under easy steam using the central 
propeller only, with a reverse of steam on the others would probably 
cruise more economically than with twin screws. 

Upon the question of sheathing, a subject which both here and ia 
America has been lately under discussion, it is considered that since our 
large cruisers have frequently to proceed on long cruises, with infrequent 
opportunities of docking, it would probably be advantageous that such 
vessels should be sheathed. For although, when both ships are clean, 4@ 
coppered ship by reason of her heavier lines is somewhat slower than a 
similar unsheathed vessel, the advantage is reversed after a very short 
time out of dock. 

A sufficient coal stowage is of course essential to the efficiency of any 
cruiser, and for a first-class cruiser of 13,000 tons a capacity to carry # 
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much as 2500 tons is regarded as necessary. In connection with the 
stowage of coal an important remark by Captain Mahan is cited that a 
too minute subdivision of the bunkers, with a view to reduce her chances 
of being sunk in action, is very undesirable, since, as in the case of the 
American vessel Minneapolis, the time spent in coaling and trimming 
may seriously affect the efficiency of the ship. 

Upon the question of the most appropriate armament to be carried by 
the largest type of cruiser, Commander Ballard is not altogether in accord 
with the notions which prevail at headquarters at present. The armored 
cruiser Cressy, now building, of 12,000 tons, is to carry two 9.2-inch and 
twelve 6-inch guns. He points out that there are two objections to 

ing guns of large caliber on board of cruisers. The first objection 
is that the stability is diminished, and the Spanish vessel Reina Regente 
was so affected in this way that she succumbed to an ordinary gale. And 
the second drawback is that the frame of a cruiser is not sufficiently 
strong to withstand the strain caused by the firing of the heavy guns; the 
American ships Iowa and Texas, regarded as successes when first con- 
structed, having both been seriously injured by the firing of the 12-inch 
guns. Moreover, guns of 8- or 9-inch caliber are not sufficiently pow- 
erful to enable a cruiser to engage a battleship with much prospect of 
success. These facts, coupled with the consideration that in the matter 
of weight, two 6-inch guns can be carried for one 8-inch, or three for one 
g2-inch, lead to a recommendation that the armament of the 13,000-ton 
cruiser should be limited to a battery of eighteen or more 6-inch guns, 
supplemented by at least a dozen 12-pounder quick-firers. This would 
reduce the armament of the proposed 13,000-ton vessel to a level not 
much higher than that of the Monmouth class of 9800 tons now under 
construction, in which fourteen 6-inch guns and ten 12-pounder quick- 
firers are to be carried. 

In the matter of armor-plates, for cruisers, as for battleships, the 
essayist lays great stress on the necessity of protecting the guns and the 
men fighting them rather than the water-line. It is remarked that in the 
destruction of Cervera’s squadron the vessels, although they surrendered 
to battleships, had their water-lines and machinery practically intact, 
having been put out of action almost wholly by the fire of the 6-inch or 
smaller guns. With the proposed armament of 6-inch guns, it is sug- 
gested that they should be carried in separate casemates with front 
plating of 6-inch Harveyized steel, and side and rear plating of about 
4 

The necessity of plating the rear as well as the front of a gun is em- 
phasized by the experience of the action at Santiago in which shells were 
found to explode frequently inside the ships. 

The protective deck is also considered an important feature. since it 
serves the double purpose of protecting the vital portions of the ship 
from the direct horizontal impact of a projectile, and from the effect of 
shells constantly exploding above. 

A inch belt round the water-line, gradually reduced to 2 inches at the 
extremities, is also contemplated, as well as a 3-inch shell-proof trunk 
surrounding the funnel casing between decks. Submerged torpedo-tubes 
and a ram are considered to be somewhat more applicable to cruisers 
than to battleships, for possible use as a last resort, since they hardly 
detract appreciably from the ship’s speed, but she should have only light 
pole masts and no fighting-tops. 
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It would be well, in the opinion of Commander Ballard, if only 
were no object, that all our cruisers should be of the first class. 
however, the question of expense cannot be altogether disregarded, and 
since, in the matter of cost, one first-class cruiser is equivalent to tys 
second, and to four or even five third-class cruisers, provision must be 
made both for ships of each of these types. The ideal second-class cruiser 
should, he thinks, have a speed of twenty-two knots, and a radius of 
action of 8000 miles. As armament ten 6-inch quick-firers should 
supplemented by 12-pounders, and one-pounder Maxims. For Protection 
she should rely upon her protective deck, and a complete system 
isolated shelter for the 6-inch guns, either in the form of casemates o 
of circular shields five inches thick. 

For the third-class cruiser a displacement of 2000 tons would be suf. 
cient, with a speed of twenty-one knots, and she should carry two 6ing 
quick-firers, mounted one forward and one aft, and a 12-pounder battery 
of at least six guns on each broadside. Such vessels to have a radiys 
of action of 2000 miles, and to be unsheathed, since docking facilities an 
much more general for them than for the larger classes. 

From the third-class cruiser of 2000 tons we pass at a bound to th 
destroyer of some 350 tons. Gunboats and torpedo cruisers of from jp 
to 1000 tons displacement do indeed exist in foreign navies, but they are 
so lightly armed that a single destroyer could meet them on equal terms 
For commerce destroyers, too, they are considered too small for distant 
ocean work and too weak for lines of traffic near home. They are there 
fore left out of account. 

The torpedo-boat proper also may be neglected, as belonging essen- 
tially to a defensive system of wariare, and therefore better suited to 
weaker powers. 

The tonnage of a destroyer should be about 350, and her armament 
two 12-pounders and four one-pounder Maxims on the broadside. 

Her coal supply to be such as would carry her for eight or ten days at 
economical speeds, or two days at full. 

As auxiliary vessels, the essayist points out the desirability of attaching 
a workshop or repairing ship to each fleet, as well as a fast collier or 
storeship, specially fitted with appliances for rapidly loading or unloading. 

Assuming, as is probable, that the winner of the gold medal may hk 
accepted as the exponent of the opinions of his brethren in general, we 
may note with satisfaction that the fleet is being developed upon lines 
which meet with the approval of the sea officers. With regard to the 
few points of detail in which Commander Ballard has any change to 
suggest, some of his opinions, as we pointed out last week, have received 
very marked confirmation in the Belleisle experiments. The others, and 
in particular the important recommendation with regard to reducing the 
caliber of the principal guns carried by first-class cruisers, may be & 
pected to receive attention from the responsible authorities in due course 
—United Service Gazette. 





U. S. BATTLESHIPS PENNSYLVANIA AND CLASS. 


By act of Congress, approved March 3d of last year, provision wa 
made for the construction of three sea-going battleships of great power 
and speed, equivalent to that of foreign ships of the same type, for 
United States navy. After nearly fifteen months’ delay, the plans for 













i ll a ee ee es 





BRakeIRRG 


on 
8 a2, 


Ss? *RBFPSSF SESBE 


a ieee ee, ee i ef 








PROFESSIONAL NOTES. 555 





these new ships have been settled upon. The questions of the price of 
, sheathing and the arrangement of batteries have been responsible 
mainly for the delay. These are now substantially settled. Krupp armor 
will be used for the heavy protection; there will be no sheathing, and the 
much-discussed superimposed turret will not be seen on these ships. 

In the arrangement of the main battery, the scheme originally used in 
the Indiana class will be developed, supplemented by a broadside rapid- 
fre battery characteristic of all American battleships designed since the 
battle of the Yalu. The same characteristic light draft is carried out 
in these heavy vessels, and, to that end, the ships are given plenty of 
beam and a good deal of length, the latter permitting of lines fine enough 
to more than assure the maximum required speed. The general features 
and principal dimensions are: Length on load water-line, 435 feet; beam, 
extreme, at load water-line, 76 feet; trial displacement, 14,650 tons; mean 
draft at trial displacement, 24 feet; greatest draft, full load, about 26 feet; 
coal carried on trial, 900 tons; coal-bunker capacity, 1900 tons; feed- 
water carried on trial, 66 tons; maximum indicated horse-power, 19,000; 
speed, contract, per hour, 19 knots; complement—officers, seamen and 
marines, 703. 

Trial displacement means the vessel and her equipment complete, with 
goo tons of coal, 66 tons of water for steaming purposes, plus two-thirds 
of total ammunition and two-thirds the total stores and provisions, and 
all the crew. 

The ships will have the usual double bottom, and will be divided into 
the now common close water-tight subdivisions up to the gun deck. All 
fire mains will be carried below the protective deck, risers leading there- 
from up to the stations on the decks above. Woodwork will be limited 
to the indispensable minimum, and all of that, save the India teak armor 
backing and the battens for the electric-light wires, will be fireproofed. 
The decks will be covered with linoleum, with the single exception of 
the main deck, which will be planked over a complete metal deck. The 
armor protection to the hull will consist first of an 8-foot water-line belt, 
which at deepest load draft will be 1 foot above the water-line. This 
armor belt will extend from bow to stern. Amidships, for a distance of 
190 feet, abreast the engines and boilers, it will have its maximum thick- 
ness of 11 inches. This 11 inches extends down to a distance of 5 feet, 
whence the armor tapers to 8 inches at the edge. For a distance of 45 
feet forward and aft of this thickest portion the armor will have a maxi- 
mum thickness of 9 inches, tapering to 6 inches at the lower edge, the 
next 20 feet forward and aft will be of 6-inch armor, tapering to 4.5 inches, 
the next 20 feet forward and aft will be of 5-inch armor, reducing to 4 
inches at the edge, and the rest of the ships thence to the bow and to 
the stern will be of armor uniformly of 4 inches from top to bottom. 

Above the main belt for a distance of 245 feet—the space occupied by 
the main, broadside, rapid-fire battery of six 6-inch guns—the sides will 
be protected by 6 inches of armor reaching all the way up to the main 
deck on which rest the turrets. This upper and lower casemate armor 
turns inboard diagonally aft, and butts against the barbette of the 12-inch 
turret. Forward, this 6-inch armor also turns inboard diagonally and 
terminates against the forward 12-inch turret, but the lower course, reach- 
ing from the protective deck up to the gun deck, is inclined, yielding just 
that much more protection against a raking fire. There is a complete 
Protective deck, reaching from the bow to the stern. Throughout the 
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run of the main portion of the water-line belt, this deck of 1% inches 
rests flatly on the top of the inner upper ledge of this main belt, but 
thence to the bow and to the stern it curves downward. These 

are 3 inches thick. A cellulose belt, 3 feet thick, is to be worked aj 
the sides above the protective deck all fore and aft, and reaching up to 
the under side of the gun deck. 

The main battery will consist of four 40-caliber 12-inch breech-loadi 
rifles, and eight 8-inch breech-loading rifles of 45 calibers, housed in pairs 
in six turrets. The 12-inch turrets are of the elliptical, balanced barbette 
type. The 12-inch turrets have a general thickness of 10 inches, with 
port plates of 11 inches. The 8-inch turrets will be balanced, but round, 
the armor generally for the turrets and barbettes being 6 inches, with 
port plates of 6% inches. The faces of all the turrets are sharply cut and 
inclined, permitting of elevating the guns quite 25 degrees, thereby 
greatly increasing their bombarding power. 

The secondary battery, or main rapid-fire battery, is composed of 
twelve 50-caliber breech-loading 6-inch rifles of high power. The local 
protection to these pieces are the 6-inch side armor and the heavy shields 
to be carried on each gun. Between each pair of these rifles there will be 
a 2¥%-inch nickel-steel bulkhead. The arcs of fire of these guns is m0 
degrees—55 forward and 55 degrees aft of the beam. The ports or spon- 
sons are set back from the main side line in pairs, so that two of the 
guns can be turned within the side line of each of the recesses, of which 
there are three on each side. The 12-inch guns train through ares of 270 
degrees, while the 8-inch guns have arcs of 110 degrees from directly 
forward and aft back towards the beam. 

The ammunition hoists, all of which are electrically controlled, are to 
have the following rates of supply: One full round of powder and pro- 
jectile to each of the 12-inch guns every ninety seconds, one full round of 
powder and projectile to each 8-inch gun every fifty seconds, and three 
complete rounds to each of the 6-inch guns every minute. The turret 
turning gear, ramming gear, and elevating gear are all to be under 
electrical control. 

The auxiliary battery will be composed of the following pieces: Twelve 
3-inch, 14-pounders, rapid-fire rifles; twelve 3-pounders; four 1-pounders, 
automatic; four 1-pounders, single-shot; two 3-inch field guns; two Gat- 
lings; six .03-inch caliber automatics. Four of the 14-pounders will be 
mounted on each side of the gun deck, two forward and two aft of the 
6-inch guns; while the four remaining, two on each side, will be mounted 
on the main deck within the superstructure. All of the 14-pounders, be- 
sides their shields, will be protected by broad plates of 2-inch armor. 
There will be two automatic 1-pounders in each lower top, and two single- 
shot I-pounders in each of the upper tops; the other small rapid-fire 
guns, excepting the field pieces, being mounted wherever advantageous 
on the forward and after bridges, and on the superstructure deck forward 
and aft. There will be two submerged torpedo-tubes situated forward, 
and the firing station, well protected from guns up to the 6-pounder, will 
be directly above the torpedo-room. ; 

The motive power will be two four-cylinder triple-expansion engines, 
actuating twin screws, and working in separate water-tight compartments. 
The cylinders will be: high-pressure, 35-inch; intermediate-pressure, 57- 
inch, and two low-pressure cylinders of 66 inches, with a common stroke 
of 48 inches. The engines are expected to make 120 turns a minute when 
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developing the required 19,000 indicated horse-power. Steam at a work- 

ure of 250 pounds will be supplied by twenty-four straight-tube 
water-tube boilers, having a heating surface of 56,000 square feet, and a 
total grate surface of 1290 square feet. There will be six fire-rooms. 
There will be the usual blowers in each fire-room arranged to provide an 
ashpit pressure not exceeding 1 inch of water when running under forced 
draft. The engineer-in-chief has been particularly insistent that the 
engine-rooms and fire-rooms should be as comfortable as possible, and 
in the stowage of coal he has seen to it that there are no troublesome 
pockets. : ; ; 

The electrical generating plam will consist of ten units, each unit to be 

sed of an engine and dynamo mounted on a combination bed-plate. 
_Two units will have a rated output of 1250 ampéres at 80 volts, while the 
eight other units will have a rated output of 625 ampéres each at 80 volts; 
the total weight of the ten units complete not exceeding 166,000 pounds. 
Besides lighting the ship inside and out, controlling the turrets and rais- 
ing the ammunition, the blowers ventilating the hull and turrets will be 
run electrically; the air compressor for the torpedo flasks will be under 
dectrical control, as will also the machine-shops and the machinery of 
the laundry. The laundry will be able to handle daily the wash of seventy- 
five persons. 

All principal water-tight doors will be fitted with power devices for 
closing from a central operating station, and there will be the usual in- 
dices showing which of these doors are open or closed. The pilot-house 
will be of bronze, with a conning-tower of hardened steel, 9 inches thick, 
underneath it, and there will be a signal-tower 5 inches thick on the 
superstructure deck just abaft the mainmast. There will be a dense-air 
plant for refrigerating purposes, having the equivalent of a daily output 
of three tons of ice. Pipes from this plant will lead to the principal 
magazines, enabling them to be kept at any desired temperature. The 
magazines will also be insulated by some approved non-conducting ma- 


Tanks for fresh water holding quite 10,000 gallons, and an evaporating 
plant of four units, each equal to a daily output of 4750 gallons, and a 
distilling apparatus having a per diem capacity of 10,000 gallons will be 
provided. The accommodation includes separate cabins for an admiral 
and a commanding officer, a state-room and private bath for the admiral’s 
chief of staff, and forty-two other state-rooms, most.of them without the 
armor protection, so that they can have the advantage of natural ventila- 
tion and daylight. The maximum freeboard of 20 feet runs from bow to 
stern. Thirty-six months is the maximum time allowed for the building 
of these ships, which will bear the names of Pennsylvania, New Jersey 
and Georgia.—The Engineer, June 8, 1900. 





THE CRUISER DENVER. 


Work on the construction of the sheathed protected cruiser Denver 
for the United States navy was begun on June 28 at the shipyard of Neafie 
& Levy, Philadelphia. This vessel will be the first of six similar cruisers, 
the others being the Cleveland, the Chattanooga, the Des Moines, the 
Galveston and the Tacoma, all of which are to be known as the Denver 
class. They will be 292 feet in length, 44 feet beam, 15 feet 9 inches draft 























558 PROFESSIONAL NOTES. 


and 3200 tons displacement, with a required speed of 17 knots, The 
chief peculiarity of the Denver type is that these vessels will be sheathed 
with yellow pine and coppered. The advantage of this construction is 
that the vessels will not have to be docked so often as they would of 
necessity be, if of ordinary steel construction. In salt water steel yj 
becomes fouled, and accumulations adhere, whereas those that form on 
copper peel away, and the vessels can be kept in commission a mych 
longer time without being docked.—The /Jron Age, July 5, 1900. 





H. M. ARMORED CRUISER HOGUE. 


Her Majesty’s cruiser Hogue, launched by Lady Muncaster on August 
13, is a warship of the Cressy type. She is one of the first armored 
cruisers built since the Australia class was ordered over I0 years ago, and 
constitutes an entirely new type of fighting ship. In many respects the 
Hogue resembles the Powerful, also built by Messrs. Vickers, Sons and 
Maxim, Limited, embodying the best features of that magnificent ship, 
with the addition of an armored belt of considerable area. The displace- 
ment is 12,000 tons. The hull is sheathed with teak and coppered. The 
armament comprises 9.2-inch (22-ton) guns, each mounted in armored 
barbettes, the mountings being a special design of the Vickers Company, 
by which the guns can be loaded at any angle of elevation for training, 
These 9.2-inch guns fire a 380-pound projectile with a muzzle energy of 
14,520 foot-tons. There are also eight 6-inch guns, with a great range of 
fire, and there are distributed throughout the ship twelve 12-pounder 
quick-firing guns and a number of machine guns. The four boiler com- 
partments of the Hogue take up 130 feet of the length of the ship, the 
coal-bunkers being arranged on either side of the boiler-rooms, and over 
the protective deck; and an ammunition passage is situated immediately 
under the protective deck. There is also an athwartship bunker right 
forward. Thirty boilers are carried, all of the Belleville type. The boil- 
ers have been designed with the most liberal steam-generating surfaces, 
so that no difficulty should be experienced in obtaining the full power, 
and even more, if of any utility; and at the same time a higher power is 
obtained per ton of machinery than could be realized with ordinary 
boilers. At full power the engines will make 120 revolutions, which is 
estimated to drive the ship at 21 knots. The gun mountings, under 
manufacture by Messrs. Vickers, will be placed on board previous to the 
official trials being carried out, and when ready to leave Barrow, the 
Hogue will be delivered to Her Majesty's dockyard, Devonport— 
Engineering, Aug. 17, 1900. 





H. M. TORPEDO-BOAT DESTROYER VIPER. 


Last week the new torpedo-boat destroyer Viper, which has been built 
by Hawthorn, Leslie & Co., Hebburn, to the order of the Parsons Steam 
Turbine Company, underwent a series of steam trials, and, in accordance 
with anticipations, eclipsed all previous records for speed. The vessel is 
210 feet long, 21 feet beam, has a depth of 12 feet 6 inches, and is pro 
pelled by steam turbines fitted by the contractors. The engines afe 
similar to those of the Turbinia, but are in duplicate, and consist of two 
distinct sets on each side of the vessel. There are four screw shafts i 
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entirely independent of each other, the two on each side being driven 
one high- and one low-pressure turbine respectively, of about equal 
; while the two low-pressure turbines drive the two inner shafts, 
to each a small reversing turbine is also permanently coupled, and 
idly with them when going ahead. Two propellers are placed 
on each shaft, the foremost in each case having a slightly lesser pitch 
than the after one. The thrust from the screw shafts is entirely balanced 
by the steam acting on the turbines. So far as the boilers, auxiliary 
machinery and condensers are concerned, they are of the usual type in 
such vessels; but their size is increased to meet the much larger power 
to be developed, and to compensate for the lesser weight of the main 
engines, shafting and propellers, as well as the lighter structure of the 
engine beds. The boilers are of the modified Yarrow pattern, with a 
total heating surface of 150,000 square feet, and grate surface of 272 square 
feet; while the condensers have a cooling surface of 8000 square feet. 
Steam is admitted directly through a regulating valve to the high-pres- 
sure turbine driving one shaft, after which it passes to the adjacent low- 
pressure turbine, driving its shaft independently, thence it flows to the 
condenser, and both the shafts then drive the vessel ahead. The revers- 
ing turbine revolves with the low-pressure shaft, and being permanently 
connected with the vacuum in the condenser, no appreciable resistance is 
offered to its motion under these conditions. To go astern the ahead 
steam valve is closed, and the astern steam valve opened, admitting the 
steam from the boilers to the reversing turbine, and reversing the direc- 
tion of rotation of the inner screw shaft. On the other side of the vessel 
the arrangement is the same, so that she can be maneuvered as an ordi- 
nary twin-screw vessel, and with great facility and quickness. In ordinary 
reciprocating engines the weight of machinery for each indicated horse- 
power developed is 55 pounds, while in the turbine the weight of machin- 
ery per indicated horse-power is said to be only 35 pounds, thereby effect- 
ing a great saving in weight. The engines are all below the water-line— 
an essential factor in the construction of war vessels. Owing to a dispute 
amongst the engineering staff employed on board the Viper, says the 
Newcastle Chronicle, the trial of the boat had to be carried out last Friday 
by apprentices and the office staff, but the success of the trip was not 
impaired, as will be seen from the following particulars, for which we are 
indebted to the paper above mentioned: The Viper left the works shortly 
after 11 o'clock, steaming to the harbor mouth at 15 knots, and twenty 
minutes after passing the North Pier end she increased her speed to 
36.585 knots. Subsequent spins showed a speed of 35.503 knots, 37.113 
knots, 36.585 knots, 37.113 knots, and the last 36.072 knots, the Admiralty 
mean speed for the six runs showing 36.581 knots. In the trials the 
turbines made 1180 revolutions per minute, and developed 12,000 indi- 
cated horse-power.—The Engineer, July 20, 1900. 
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THE JAPANESE ARMORED CRUISER ADSUMA. 


The Adsuma, built at St. Nazaire, save in the matter of dimensions and 
one or two small details, is a sister to the Yakumo, a ship that has already 
been described at length in The Engineer. Like the Yakumo, she is the 
original Japanese design for the Asama class, and slightly inferior to 
those vessels in armament and disposition of guns. 
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Her details, as compared with those of the Yakumo and Asama, are as 
follows: 


Order Of A@@.....--....ccceccn cones 3 2 1 
TRATED cecccccseccscccceccccccs coe: cove Adsuma Yakumo 8 Asama 
DD Aabetosse-cdcedeccccccccoccces St. Nazaire Stettin Elswick 
Displacement, tons.... ............ 9,436 9,850 9,750 
Length over all, feet............... 446 407 408 
SET Unahbibbes 6edncovececccceses cove 59 656 67 
By Goce betccces cecccccececce ux 23% i 
Horse-power .... 6.6.6.6 -25 cece eens 17,000 16,000 19,000 
Maximum speed, knots ............ 21 2 22 
Pee ncnecoccccenecesccctecccecscces Belleville Belleville Cylindrical} 
Bi anon cccotesesceccsccses cocssecs 2 2 2 
Coal, normal, tons........... ...... ? 550 550 
Coal, maximum, tons...... ........ ? 1 300 1,300 
Material of armor.................. Krupp Krupp =H. Nickel 
GS PP scnccc ccccccceses ccescececs 4 4 4 
Missed dfaktestbdcsesceccccens 12 12 14 
Pebdudie sésecebeccecccvesce 2 12 RL 
GIG wevcck ciccss cocccccces 12 Rn 7 
Torpedo tubes, submerged......... 4 4 4 
- - above water...... 0 1 1 


Armor belt, amidships, inches. .... 7 

“ “ ends, inches.......... 3% 

- deck, inches............... 2s same for all. 
Casemates and turrets, inches..... 6 
Lower deck side, inches.... .... iene 5 


* All guns and torpedo tubes are Elswick make. 


The assumption is that the Adsuma’s coal supply is about the same as 
that of the other ships, but doubt exists on this point. It should be 
noted that the Asama and Tokiwa were built first—their, sisters, Idzumo 
and Iwate, now building at Elswick, have Krupp armor, and lack the 
bow torpedo-tube which the Japanese have now discarded. 

It is interesting to compare the dimensions of these various craft, and 
to note how long and narrow the French vessel is in comparison with the 
Elswick model, which is, relatively to beam, the shortest of the class, 
although the swiftest. This would imply that the Adsuma in a heavy 


sea would be less likely to lose her speed, but in no weather is she likely . 


to be as handy, or anything like as handy, as the Asama type, which is 
probably a much better sea boat also. 

The Adsuma was originally intended to have two funnels only, but she 
has been built with three, the peculiar placing of which makes her not 
* very unlike the French cruiser d’Entrecasteaux in appearance. Her fun- 
nels are noticeably short and stumpy. 

A noteworthy item in connection with these ships is their speed. All, 
we believe, cost about the same price; the higher speed and superior 
armament of the Elswick vessels would seem, therefore, to indicate that 
the British firm is able to give more for the money than the foreigners, 
despite the legend that the Continent is the place for cheap work. 

Harvey-nickel armor is, of course, cheaper than Krupp, costing only 
some £80 or so per ton against £110 per ton for Krupp cemented. The 
Elswick cruisers Idzumo and Iwate have, however, Krupp armor, which 
is paid for by the reduction of a knot in the speed. This still leaves them 
21-knot ships, and, of course, they still carry the two extra 6-inch quick- 
firers. 
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Armored cruisers is the designation given to all these vessels, though 
from our point of view it is nominal only, since the Japanese do not pro- 
to use them as cruisers so much as second-rate battleships. Five 
Asamas can be constructed for the price of three Hatsuses, and it is a 
y problem which is the best value for the money. Against modern 
yessels, three big first-class battleships would no doubt be better than 
five smaller craft devoid of heavy armor-piercing guns; but comparatively 
few of the world’s warships are quite modern. Against older types the 
five medium vessels may well be held better than the three very powerful 
ships. All this, however, is speculation, concerning which there will be 
no definite answer till two first-class powers are involved in a naval war.— 


The Engineer, Aug. 17, 1900. 





TORPEDO-BOATS FOR THE DUTCH NAVY. 


The vessels are named Hydra and Scylla, and are intended to strengthen 
the naval power of the Dutch authorities at their East Indian colonies. 
They are 130 feet long and 13 feet 6 inches beam, and have a displacement 
of about 90 tons. Their guaranteed speed on official trial, carrying a 
load of 16%4 tons, for three hours, was 23 knots. 

The general arrangement of these boats is similar to what is customary 
in vessels of this class, the crew space being forward and the officers and 
petty officers having their cabins aft. The machinery consists of a set 
of inverted triple-expansion surface-condensing engines, indicating about 
1200 horse-power. The air and feed pumps are driven off the forward 
end of the crankshaft. 

The special feature about these engines, in which they differ from those 
of other torpedo-boats, is the system of forced lubrication which has 
been adopted, the working parts of the engines being completely en- 
closed. This plan has been introduced with great success in many types 
of land engines, such as those manufactured by Messrs. Belliss and Mor- 
com. The great advantage of forced lubrication is that all anxiety on the 
part of the engineering staff is set at rest as regards this point, which is 
one of the most important in the proper working of such fast-running 
machinery. As a consequence, a small engine-room staff may, in case of 
emergency, control the machinery; as the lubrication, being self-acting, 
does not require attention. This might be a circumstance of the very 
first importance in time of war, when engineers and artificers may be 
very scarce indeed. 

There is a centrifugal circulating pump with its engine, for supplying 
the condenser with water; an evaporator and distilling plant, in duplicate; 
steam steering engine and air compressor; also dynamo for electric 
lighting. There is an overhead fan and fan engine in the stokehold be- 
tween the two boilers, for forced draft. 

The boilers are of the Yarrow water-tube type, with, of course, straight 
tubes. We learn that this type of boiler is rapidly gaining in favor abroad, 
and has now been installed in a very large number of cruisers and iron- 
clads with considerable success. 

There is a Worthington pumping engine in the stokehold for feeding 
the boilers when the main engines are not working. The bunkers hold 
about 18 tons of coal. The armament consists of three 18-inch swivel 
torpedo-tubes, and two 6-pounder quick-firing guns. 

The official trial of the Hydra took place on May 25, under the direc- 
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tion of Mr. Loder, Chief Constructor of the Royal Dutch Navy, Mr 
Koning, Engineer-in-Chief, and Captain de Booy, who will ¢ , 
the vessel. A mean speed of 24.37 knots was made for the three hours, 
with 160 pounds of steam, and a trifle over 400 revolutions per minute, 
the load carried being 17% tons. 

The official trial of the Scylla took place on June 26, with Practically 
the same results. This trial was directed by Mr. Loder and Mr. Koning, 
who again represented the Dutch authorities, assisted by Captain Smit 
who will command this vessel. 

Both these vessels have since had a full-speed trial to show their 
capabilities when burning astatki, by means of Holden’s spraying apps. 
ratus, with which the vessels are fitted. It has been shown by thes 
trials that there is no difficulty in burning this oil, and as it is plentiig 
in the Dutch East Indies, there is no doubt it will be found an important 
adjunct to coal. It is proposed to burn the two in combination, as usu 
on the Great Eastern Railway. 

The Hydra and the Scylla will be immediately fitted with their equip. 
ment in Holland, and it is expected during next month they will star 
for their station in the east via the Red Sea.—Engineering, July 20, 1900. 





NORWEGIAN ARMOR-CLAD EIDSVOLD. 


The Eidsvold, a coast-defense ship of 3850 tons displacement, was 
launched from Elswick shipyard yesterday. She is a sister ship of the 
Norge, built by the same firm, and with her forms the most powerful 
units of the Norwegian navy. She is 290 feet long, 50 feet broad, and 
has a draft of 16 feet 6 inches. She will carry two 8.2-inch guns, in 
shielded barbettes of 6-inch nickel-steel; six 6-inch guns, four in case- 
mates of 5-inch nickel-steel at the corners of the battery, and one on 
each broadside in the center protected by shields; eight 12-pounders, six 
3-pounders, and two submerged torpedo-tubes. She has an armored 
belt of 6-inch Harveyed steel extending between the barbettes, and a 
2-inch armored deck, all fore and aft. Two sets of vertical triple-expan- 
sion engines, developing 4500 indicated horse-power are to propel her at 
a maximum speed of 16% knots. Steam will be supplied by Yarrow 
boilers.—The Engineer, June 15, 1900. 





HIGH SPEED IN WAR VESSELS—THE VARIAG AND 
THE VIPER. 


The details of the successful trial of the protected cruiser Variag, which 
has been built at the Cramps’ Yard, Philadelphia, Pa., for the Russian 
navy, show that this vessel is well able to live up to her contract require 
ments of 23 knots an hour. The contract specified that the speed trial 
should be an extraordinarily severe one. The vessel was to maintain @ 
sea speed of 23 knots an hour for a run of twelve consecutive hours. 
During a preliminary builders’ trial she is said to have logged for a time 
the remarkable speed of 24.6 knots an hour, covering ten miles at 242 
knots. This, of course, will not be quoted as the official speed of the 
vessel, as trials by log are not regarded as fully reliable; but on the 
official trial, where the times are taken over a measured course, there 
no possibility of error, and the fact that this vessel maintained for over 
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seven hours a continuous speed of from 23.6 to 23.7 knots an hour was 

i by the Russian officials to be sufficient evidence that she 
could have maintained the same speed for the whole twelve hours, had 
it not been for an accident to one of the high-pressure cylinders. 

This splendid result is extremely gratifying both to the representatives 
of the Russian navy and to the American builders of the ship. The 
William Cramp & Sons Ship and Engine Building Company had already 

j world-wide distinction in the construction of fast warships by 
the remarkably high speeds which were attained by the Minneapolis and 

Columbia, vessels of somewhat the same character as the Variag, and 
about 1000 tons more displacement. The Columbia is credited with a 
speed of 22.8 knots an hour, and the Minneapolis with slightly over 23 
jnots. The Variag, with her record of 23.7 knots, now takes the place 
of the Minneapolis as the fastest first-class cruiser in the world, although 
she is exceeded in speed by two second-class cruisers, which, strangely 
enough, are to be found in the Chinese navy. The Hai-Tien, a second- 
dass cruiser of 4300 tons displacement and 17,000 horse-power, achieved 
a speed on her official trial of 24.1 knots an hour. A sister ship of the 
Hai-Tien, the Hai-Chi, made 24 knots on her official trial. These two 
vessels, however, are smaller than the Variag by 2200 tons, and it is 
doubtful if in any but the finest weather they could hold their own with 
the American-built ship. 

The Variag, is one of the four protected cruisers which are being built 
for Russia in various foreign shipyards. Two of these, the Bogatyr and 
the Boyarin, must be about completed at Stettin and Copenhagen, and 
a fourth, the Askold, at the Germania yards at Kiel. All four vessels 
are required to steam at 23 knots for twelve hours; and while the ships 
conform to a general pattern in respect of armament, coal endurance and 
speed, the builders have been given a free hand in matters of detail. 
When the quartette is completed, it will be interesting to compare the 
work of American builders with that of the European yards mentioned. 

At the close of the trial the officers and naval experts commissioned 
by the Russian government to superintend the trial of the Variag con- 
gratulated the builders on her performance and stated that they con- 
sidered the cruiser to be one of the great triumphs of naval construc- 
tion. An illustrated description of the Variag was given in the Scientific 
American for November 5, 1898; and the Askold is illustrated in the issue 
of June 30, 1900. 

Further details at hand of the wonderful speed recently made by the 
torpedo-boats Cobra and Viper show that the introduction of turbo- 
propulsion has opened up possibilities in speed, the limits of which it is 
difficult to predict. It is only five years since the torpedo-boat destroyer 
Sokol, built at Poplar, for the Russian government, astonished the world 
by making a speed of 30 knots an hour; yet to-day 30-knot destroyers 

ceased to excite interest; and the success of the Viper in covering 
a measured mile at the rate of 37.1 knots an hour is already leading us 
to regard 40 knots an hour as the next goal at which to aim. 

The Viper is 210 feet long, 21 feet wide, and has a draft of 7 feet. On 
the recent trial she displaced 380 tons, or 10 tons more than the contract 
tequirement. Six runs were made over the measured mile at the follow- 
ing speeds in knots: 36.6; 35.5; 37.1; 36.6; 37.1; 36.1, the mean speed 
being 36.58 knots per hour. The highest speed attained is equal to about 
43 land miles per hour. The turbines indicated 12,000 horse-power 




















564 PROFESSIONAL NOTES. 


at 1180 revolutions per minute, under a steam pressure of 200 pounds to 
the square inch. 

The remarkable success of turbo-propulsion naturally invites specul. 
tion as to the possibilities of the future, not merely in torpedo-boats, by 
in the larger field of the cruiser and battleship. Then, again, there js 
the question of its application to the merchant marine, where the record 
for speed now stands at 23 knots an hour. There is no doubt that the 
turbine could be applied successfully to a 25,000-ton liner, and that speeds 
of 30 knots and over could be realized; but it would be at a cost for fuel 
that would be absolutely prohibitive. Indeed, Mr. Parsons, the invento 
of the turbine, has stated that he could put turbines and boilers in, 
transatlantic liner that would drive her across the ocean in three days, 
if the owners of the vessel would be willing to burn the 10,000 to 129m 
tons of coal that would be consumed in the furnaces. 

Although the Parsons turbine, in proportion to its indicated hors. 
power, is remarkably light and compact, it has a voracious appetite for 
steam; so much so, that Admiral Melville once said that what surprised 
him in the Turbinia was not so much the indicated horse-power of th 
turbines as the enormous quantities of steam supplied by the boilers 
So that, if we are anxious for a three-day crossing of the Atlantic, 
must make up our minds to pay for an enormously expensive luxury; 9 
costly, indeed, that the three-day boat, using coal as its fuel and steam 
in its motor, will probably never pass from the theoretical to the prac 
tical stage.Scientific American, Aug. 11, 1900. 





TWO NOTABLE HIGH-SPEED FOREIGN CRUISERS. 


It is now many years since our famous high-speed cruisers, Minne 
apolis and Columbia, startled the naval world by the then unprecedented 
speed which they achieved on their trial runs. The Columbia, it will be 
remembered, maintained on her trial an average speed of 22.8 knots a 
hour, while the Minneapolis was officially credited with an average o 
23.07 knots an hour. Nothing of the kind had hitherto been accom 
plished by vessels of the size and sea-going ability of these ships, and it 
is a fact that to accomplish these results considerable sacrifices were made 
in their offensive and defensive qualities. The armament was light, and 
the protection was confined to an armored deck. Contemporary vessels 
of the Minneapolis and Columbia that carried heavy armament and were 
protected with a belt at the water-line, such, for instance, as the New 
York and Brooklyn, only secured these advantages by a sacrifice of speed. 

Improvements in the materials of construction, the introduction d 
tubular boilers, and the construction of engines suited to a high speed of 
revolution, have enabled designers to provide heavily armored vessels 
with a speed which was altogether impossible at the time the Minneapolis 
and Brooklyn were built, with the result that it is getting to be quite 
the fashion to provide even the armored cruisers with sufficient powe 
to drive them at speeds of from 22 to 24 knots an hour. i 

Two of the latest of the high-speed cruisers that have been built m 
European yards are required by contract to achieve a speed of 23 knots 
an hour, One of them, the Chateaurenault, has had her trials, and has 
easily exceeded 23 knots an hour, the speed on certain stretches of the 
trial course reaching within a fraction of 25 knots per hour. 
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|. Askold.—The Askold is one of the four protected cruisers which are 
being built for the Russian navy in foreign shipyards. One of these, the 
Waryag, has been constructed at the Cramp shipyard, Philadelphia, and 
jsnow undergoing her trials. Two others, the Bogatyr, and the Boyarin, 
have been built respectively at Stettin and Copenhagen, while the Askold 
is nearing completion at the Germania yard, Kiel. All four vessels are 
to have a speed of 23 knots an hour, and carry the same armament, 
sithough there will be a difference in the matter of its disposition. The 
; has a displacement of 6000 tons on a draft of 20 feet 4 inches. 
She is 426 feet 6 inches in length, 49 feet 3 inches in beam, her normal 
coal supply is 710 tons, while her bunker capacity is 1000 tons. 

It will be noticed that the ratio of beam to length in the Askold is 
about 1 to 9; a most exceptional proportion for a warship, and one that 
is only found in fast steamers of the merchant marine, and in small 

ing craft of the torpedo-boat and destroyer type. In this respect 
the Askold differs materially from the other three vessels of her class, 
the Waryag, for instance, having a beam of 52 feet and a length of 420 
feet, or about 1 to 8. In consequence of her finer lines the Askold is 
s00 tons less in displacement than her sister ships, the Waryag displac- 
ing 6500 tons and the Askold 6000 tons. 

Her armament is identical with that of the Waryag, although it is 
somewhat differently disposed. It consists of twelve 5.9-inch guns, of 
which six will be mounted in sponsons, three on each broadside on the 
main deck, while four will be mounted in recessed ports on the same 
deck, two forward and two aft. Of the other two guns, one will be 
mounted on the quarter deck and one will be mounted on the super- 
structure deck, above the forecastle, and well toward the bow. All of 
the above guns will be of the rapid-fire type. The Askold will also carry 
adozen 3-inch rapid-fire guns, four forward, four aft, and four amidships 
on the gun deck; eight 3-pounders, two I-pounders and two automatic 
machine guns. She will also be provided with six torpedo-tubes, two 
of which will be submerged. The protective deck will be 3 inches in 
thickness, and the principal gun positions will be protected by 5-inch to 
sinch nickel-stecl. . 

It must be confessed that the Askold has a very striking appearance, 
and is suggestive of an overgrown torpedo-boat destroyer more than of 
afirst-class cruiser. This is due in part to her possession of no less than 
five tall smokestacks, a number which has never before been placed on a 
warship. Her boilers will be of the water-tube type, and will supply 
steam to three sets of triple-expansion engines, driving three propellers, 
a system which was adopted with success in our own Minneapolis and 

ia. The complement of the Askold is to be 580 officers and men. 

If our readers wish to make further comparison of this fine vessel with 

the sister ship recently built by the Cramps, they are referred to the 

ic American of November 5, 1898, in which will be found an illus- 
trated description of the Waryag. 

Il. Chateaurenault.—The French protected cruiser, the Chateaurenault, 
was laid down at La Seyne in 1896 and launched in 1808. She is 443 feet 
long between perpendiculars, has a beam of 55 feet 9 inches, and a mean 

of 22 feet 6 inches, with a displacement of 8018 tons. She is 
thus about 600 tons larger than the Minneapolis. Like her, she is driven 
by three sets of vertical, triple-expansion engines. The boiler plant 
consists of fourteen Norman-Sigaudy double-ended boilers, which supply 
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steam at a working pressure of 210 pounds to the square inch. It Will be 
seen that she has unusual smokestack capacity, for not only are there 
four smokestacks, but they are of large diameter. Hence, the 
renault should have no difficulty in realizing a natural-draft horse-power 
of 13,800. The contract horse-power under forced draft is 23,000, and 
the corresponding speed is 23 knots. 

The armament consists of two 6.5-inch rapid-fire guns mounted on 
the main deck, one forward, one aft, and protected by shields, each gun 
having a separate ammunition hoist; six 5.5-inch rapid-fire guns in spon- 
sons on the gun deck, two firing dead-ahead and two dead-astern, ang 
each protected by a circular shield; and ten 3-pounders and five ; 
pounder rapid-fire guns mounted in commanding positions throughoy 
the ship. For protection the vessel depends upon a steel deck which js 
2% inches thick on the flat and 4 inches thick on the slopes above th 
machinery. There is also 2% inches of steel protection on the sponson 
for the guns. 

The Chateaurenault is designed for the same class of work as om 
Minneapolis and Columbia, that of commerce destroying, and in orde 
to prevent detection when she is searching for the merchant ships o 
the enemy, she has been made to conform, as far as possible, to the out 
ward appearance of a modern transatlantic steamer. Hence, there are no 
fighting tops on the vessel, and her masts and funnels are given the 
rake and trim appearance which characterize the pole masts ofa 
merchant steamer.—Scientific American, June 30, 1900. 
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[ AMERICAN. ] 


ARMY AND NAVY JOURNAL. 


May 19, 1900. How to Deal with Orientals. Navy Control 
of Transports. The Question of Armor-plate. Brilliant Co- 

ion of the Navy. 

May 26. Spanish Captives in Luzon. Army Reorganization 
Bill. Battle of Cedar Creek. Fighting in the Cebu Mountains. 
Maxim-Nordenfeldt 75-mm. Gun. 

June 2. The Proposed Armor-plate Factory. Spain and the 
United States. The Naval War College. Control of the Trans- 

Service. Fire-proofing of Wood. 

June 9. Militia as a National Reserve. The Troubles in 
China. Our Position in the Orient. Opening of the Naval War 
College. 

June 16. The German Staff System. Japan and the Chinese 
Situation. Our National Academies. For a Navy Reserve. 
Naval Vessels under Construction. The Belleisle Experiment. 
German View of South African Warfare. 

June 23. Protecting American Interests. The Civil Side of 
Naval Administration. The Belleisle Experiment. The U. S. S. 
Hartford. 

June 30. Disappearing Gun-carriages. Our Army and 
Navy. A Sound Opinion on Superposed Turrets. The Lessons 
of the War. Rear-Admiral Sampson on Superposed Turrets. 
Superposed Turrets for New Battleships. 

Juty 7. Naval Strategic Board. Relations of the Powers in 
China. The Coming War. Final Trial of the Kentucky. The 
Armor-plate Question. 

Juty 14. Cable-laying in the Philippines. 

_Juty 21. The Task before the Powers. Acoustic Triangula- 
tion. Defects of the U. S.S. New Orleans. Civil Side of Naval 
Administration. 

Juty 28. Peace and War Tests of Ships. Teaching War in 
ay Modern Training in Seamanship. Submarine Cables in 

ar. 

Aucust 18. Rapid Fire in the Field. Triple Screws for 
Warships. 

Aucust 25. Operations of the Seymour Relief Expedition. 
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ARMY AND NAVY REGISTER. 


JUNE 23, 1900. The Superposed Turrets. American Force 
in China. Armor Contract Requirements. The Naval A 
priation Bill. New Naval Regulations. The Naval Turrets 

Jury 7. Final Trial of the Kentucky. 

Jury 14. Story of the Taku Battle. Professor Alger on 
High Explosives. Defects of the New Orleans. 

Juty 21. Our Position in China. The Cable in War. 

Juty 28. The Range-finder Embarrassment. Roller Bear. 
ings for Artillery. Acoustic Triangulation. 

Aucust 4. The Armored Cruisers. Naval Base in Cuba. 

Avucust 11. Submarine Boats. More Dry Docks. 

Aucust 18. Minority Report on Protected Cruisers. The 
Disappearing Gun-carriage Question. 

Aucust 25. Rejoinder on Protected Cruisers. Report of 
Captain McCalla on Work in China. Fight at Tien-Tsin. 

SEPTEMBER I. Tribute from the British. The Manila Bounty, 
The Alabama. 


CASSIER’S MAGAZINE. 


June, 1900. Trade Possibilities in South Africa. Naval 
Architecture and Sanitation. Engineering Graduates from Uni- 
versities. 

Jury. Electric Power for Factories. Invention as a Factor 
of American National Wealth. 

SEPTEMBER. American Ore Dock Machinery. The Worlds 
Coal. The Sloop-of-war Wampanoag. 


JOURNAL OF THE MILITARY SERVICE INSTITUTION. 


JuLty, 1900. Ideal Ration for Army in Tropics. War Les 
sons for Laymen. Reorganization for Central Staff. Puerto 
Rico. In Re National Guard Essays. 


SEPTEMBER. Care of the Soldiers’ Feet. Cavalry Drill Regu 
lations. Smoky Powder. The National Guard. 


JOURNAL OF THE AMERICAN SOCIETY OF NAVAL ENGI 
NEERS. 


May, 1900. Contract Trial of the United States Protected 
Cruiser Albany. The Influence of Compression in Cylinder 
Clearance Spaces upon Steam Consumption per I. H. P. A 
Novel Method of Installing Propeller Shafting. 


JOURNAL OF THE UNITED STATES ARTILLERY. 


May AND JuNE, 1900. The Second Boer War. Roller Bear- 
ings for Artillery. The Study of Sea Power. The Law of Pres 
sure in Guns. Perforations Formulas. The Dragon Balloon. 











Ss 


he 


~>s s. 


[- 





BIBLIOGRAPHIC NOTES. 569 


uty AND Aucust. The Maxim-Nordenfeldt Mountain Guns 
in the Philippines. The Second Boer War. The Modern In- 
fantry Attac and the Artillery of the Defense. The 5-inch B. L. 


Howitzer. 


MARINE ENGINEERING. 


June, 1900. Further Trials of Turbine-driven Destroyer 
Viper. Cable-cutting Operations of U. S. S. St. Louis. Decis- 
jon Regarding Cambering of Steamship’s Keel. Machinery of 
Denver Class U. S. Cruisers. Disastrous Explosion on Aus- 
trian Torpedo-boat Adler. Naval Steam Engine Scientifically 
Considered, II. Influence of Spanish War on Naval Construc- 
tion. 

Juty. Majestic vs. Belleisle Gunnery Experiments. Machin- 
ery Equipment of T. S. S. Deutschland. Naval Steam Engine 
Scientifically Considered, III. German View of Torpedo Craft. 
Naval Programme for 1900. 

Avcust. The Maiden Run of the S. S. Deutschland. Naval 
Steam Engine Scientifically Considered, IV. Innovations in 
Modern Shipbuilding. Destruction of Docks and Ships of North 
German Lloyd Co. by Fire. 


SCIENTIFIC AMERICAN. 


May 26, 1900. Some Needs of Modern Chemistry. 

June 9. United States Battleship and Class. 

June 16. The Armor-plate Fiasco. Two Remarkable Achieve- 
ments in Chemical Physics. The Herreshoff 70-foot Yacht 
Mineola. A Curious Historic Weapon. 

June 23. The United States Military Academy. 

June 30. The Latest Liquid Air Fallacy, An Improved 
Valve for Steam Radiators. A Military Automobile. High- 
speed Foreign Cruisers. 

Juty 7. Submarine Boat. Wireless Telegraphy. 

Jury 14. Armor-plate. Burning of Steamships and Docks. 

Juty 21. Our Battleships. Experiments with the Belleisle. 
Canet Gun. Steam Turbine. 

Juty 28. Aerial Telegraphy from Balloons. Torpedo-boat 
Dupont Accident. Fire-proofing Wood. 

Aucust 4. Artillery Practice. Protection of Dynamite Mag- 
azines. Replacing Broken Propeller. United States Cruiser. 
Petroleum Fuel for Warships. 

Aucust 18. Chinese Artillery. Telegraph Line in Germany. 

Avcust 25. Armor-plate Bids. Disappearing Gun-carriage. 
Chinese Campaign. 
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THE JOURNAL OF THE FRANKLIN INSTITUTE. 

Junge, 1900. Recent Progress in the Aluminum Ind 
Electromagnetic Mechanism with Special Reference to Tela 
graphic Work. 

Jury. Electromagnetic Mechanism, with Reference to Tele. 
graphic Work. The Reaction Breakwater as Proposed for the 
Opening of the Southwest Pass of the Mississippi River. 

Aucust. Prismatic Lighting for the Illumination of Dark 
Interiors. Electromagnetic Mechanism, with Special Refer. 
ence to Telegraphic Work. 


[Forercn. ] 


JOURNAL OF THE ROYAL UNITED SERVICE INSTITUTION. 

May, 1900. French Second-class Cruiser D’Assas. Second 
Prize Essay—Subject, Considering the Changes Made in Naval 
Construction during the Past Twenty Years, and in View of the 
Experience gained during the Chino-Japanese and Spanish-Amer- 
ican Wars, what are the Best Types of War Vessels for the 
British Navy, including Armor, Armament, and General Equip- 
ment for Ships of all Types? Proudhon’s Memoirs. The Art 
of Skirmishing. 

June. The New De Bange and Piffard Rapid-fire Gun. Les- 
sons of the War: Personal Observations and Impressions of the 
Forces and Military Establishments now in South Africa. An 
Italian View of the Boer War. Firing on Coast Defenses. 

Jury. Naval Prize Essay—Subject, Considering the Changes 
Made in Naval Construction during the Past Twenty Years, and 
in View of the Experience gained during the Chino-Japanese and 
Spanish-American Wars, what are the Best Types of War Ves- 
sels for the British Navy, including Armor, Armament, and Gen- 
eral Equipment for Ships of all Types. War Maps. An Italian 
View of the Boer War. 


PROCEEDINGS OF THE ROYAL ARTILLERY INSTITUTION. 


Marcu, 1900. The Arracan Expedition, 1825. The Boer 
War, 1899-1900. The Boer Positions at Magersfontein. Horses 
for Embarkation to South Africa from England. Ranging with 
Field Guns—the Fire-hose System. The Western Glacis of 
India. Measuring and Weighing the Celestial Bodies. 

Aprit. A Heavy Battery at the Relief of Ladysmith. Recent 
Surveys in Western China. The Boer War, 1899-1900. 


THE ENGINEER. 

May 11, 1900. Machine Guns of Caliber. Field Guns in 
South Africa. Government Boiler Inspection. Belleville Boil- 
ers. A New Shell. Portable Heavy Guns. 

May 18. The Belleisle Experiments. Armored Train for 
South Africa. Mr. Goschen on Ordnance and Explosives. 
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Navy Boilers. H. M.S. Aboukir. Government Boiler Inspec- 
tion. Electricity in Warships. 

May 25. Liquid Fuel Apparatus of S.S. Cardium. Torpedo- 
boat Destroyers. The Chances of the Nicaragua Canal. Beth- 
lehem Armor for Russia. 

June 1. Some Uses of Aluminum. The Belleisle Experi- 
ment. 

June 8. U. S. Battleship Pennsylvania and Class. The Lyd- 
dite Explosion Huddersfield. Naval Colleges in China. 

June 15. The French Commerce-destroyer Guichen. Les- 
sons from the Belleisle. 

June 22. Cordite and our Guns. 

June 29. Progress of Warships and Machinery Building in 
England. Action of Explosive Shells on Ships. The American 
Armor-plate Controversy. 

Jury 13. Water-tube Boilers in Warships. The French 
Marine. The Belleville Boiler. 

Juty 20. New High-speed Paddle Steamer. H. M. Torpedo- 
boat Destroyer Viper. Mr. Goschen’s Memorandum on Water- 
tube Boilers. 

Juty 27. Coaling Warships at Sea. Speed in the Navy. 
The Provision of Rifle Ranges. The Select Committee on 
Boiler Explosions. 

AuGusT 3: Machinery for the United States Navy Armored 
Cruisers. The Machinery of Fighting Ships. Tests of a Cam- 
mell’s 4-inch K. N. C. Plate. 

Aucust 17. The Attack on Entrenched Positions. The Fu- 
= of Aluminum and Copper. Japanese Armored Cruiser 

uma. 


ENGINEERING. 

May 11, 1900. Modern Field Artillery. The Electrical 
— of Ships of War. H. M. S. Torpedo-boat Destroyer 

iper. 

May 18. The Belleville Boiler. Armored Traction Trains for 
South Africa. 

May 25. The Japanese Battleship Asahi. The Electrical 

uipment of Ships of War. The Effect of Oil on Screw Pro- 

ion. 

June 8. Submarine Telegraph Enterprise. Boiler Explosion 
near Bolton. 

June 15. Corrosion and Failure of Propeller Shafts. 

June 29. The Japanese Battleship Asahi. The Maxim Multi- 
perforated Powder. 

Juty 13. The Drift and Throw of a Projectile. 

Jury 27. The Navy Boilers. Water-tube Boilers. 
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Juty 30. Torpedo-boats for the Dutch Navy. Belleyilk 
Boilers. 

AucGust 3. Machinery of Warships. The Torpedo-boat De 
stroyer Viper. 

Aucust 10. The Navy Boiler Committee. 

Aucust 17. H. M. Armored Cruiser Hogue. Comp 
Boiler Inspection. The Development of German Electricity 
Works. The Drift and Throw of a Projectile. 


THE STEAMSHIP. 

June, 1900. Water-tube Boilers. The Britannic Stockless 
Anchor. Propeller Shaft Failures. Disinfectors for Ships’ Use. 
Steam Engine Cylinder Proportions and Steam Jackets. Launch 
of a First-class armored Cruiser at Fairfield. Boiler Compound 
Question. The Admiralty and Belleville Boilers. The Upbuild- 
ing of the American Merchant Marine. 

Jury. The Armor Plate Fiasco. Marine Boiler Explosions, 
Ventilation aboard Ship. Modern Boiler Making. A Process 
of Hardening Steel. 

Aucust. The Battleship of the Future. The Use of Alv 
minum. Water-tube Boilers in the Navy. Future of the Tur- 
bine. The New German Battleships. 


UNITED SERVICE GAZETTE. 

May 12, 1900. Fortified Seaports versus Fleets, I]. Ambu- 
lance Work in War. Mr. Goschen and Naval Guns. American 
Turret Experiments. 

May 19. The Submarines and their Plan of Campaign. Naval 
Education Afloat. Fortified Seaports versus Fleets, Ut. 

May 26. Fortified Seaports versus Fleets, IV. The Laws 
and Usages of War, of Prisoners of War. 

June 2. Submarine Cables. 

June 9. Tactical Exercises in the Fleet. The Laws and 
Usages of War. The Treatment of Prisoners of War. The 
Additions to the French Navy. 

June 16. A Gold Medallist on the Requirements of a Modern 
Fleet. Battleships. 

June 23. The French Naval Maneuvers. The Mystery of 
the Europa’s Boilers. 

June 30. Masts and Yards at the United Service Institution. 

Jury 7. The New United States Battleships. Superimposed 
Turrets in the American Navy. French Naval Education. The 
Navy League and the Requirements of the Fleet. Russian View 
of Sea Power. 

Aucust 11. Lessons of the Naval Maneuvers. 

Aucust 18. Belleville Boilers from a Russian Standpoint, I. 
Long-range Artillery Fire, its Use and Abuse. 
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NAVAL INSTITUTE PRIZE ESSAY, 1900. 





A prize of one hundred dollars, with a gold medal, is offered by the 
Naval Institute for the best essay presented on any subject pertaining 
to the naval profession, subject to the following rules: 

1. The award for the prize shall be made by the Board of Control 
voting by ballot and without knowledge of the names of the competitors 

2. Each competitor to send his essay in a sealed envelope to the Sec. 
retary and Treasurer on or before January 1, 1901. The name of the writer 
shall not be given in this envelope, but instead thereof a motto. Accom. 
panying the essay a separate sealed envelope will be sent to the Secretary 
and Treasurer, with the motto on the outside and writer’s name and 
motto inside. This envelope is not to be opened until after the decision 
of the Board. 

3. The successful essay to be published in the Proceedings of the In 
stitute; and the essays of other competitors, receiving honorable mention, 
to be published also, at the discretion of the Board of Control; and no 
change shall be made in the text of any competitive essay, published in 
the Proceedings of the Institute, after it leaves the hands of the Board, 

4. Any essay not having received honorable mention, may be pub 
lished also, at the discretion of the Board of Control, but only with the 
consent of the author. 

5. The essay is limited to fifty (50) printed pages of the Proceedings of 
the Institute. 

6. All essays submitted must be either type-written or copied in a 
clear and legible hand. 

7. The successful competitor will be made a Life Member of the Insti- 
tute. If the essayist second in order of merit receive “ Honorable Men- 
tion,” he will also be made a life member. 

The prize essay for 1899 was won by Lieut. R. H. Jackson, U. S. N, 
the title of the prize essay being “ Torpedo Craft: their Type and Em- 
ployment.” Lieut. L. H. Chandler, U. S. N., received Honorable 
Mention for an article entitled “ The Automobile Torpedo and its Uses.” 
and was made a Life Mémber of the Institute. 

8. In the event of the Prize being awarded to the winner of a previous 
year, a gold clasp, suitably engraved, will be given in lieu of a gold 
medal. 


By direction of the Board of Control. 


E. W. EBERLE, 
Lieut., U. S. N., Secretary and Treasurer. 


ANNAPOLIS, MD., June I, 1900. 








